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© 4-Aminoquinazoline derivatives, and their use as medicine. 

(§) The compounds of the formula : 
R 1 




CyB- 



(I) 



wherein R 1 is H or alkyl ; 
Y is bond or alkylene ; 
Als 

(i) -CyAKR 2 )!, 

(ii) -O-R 0 or -S(0)p-R° or 
(Hi) -NR 16 R 17 ; 

CyAis 

(1) 3-7 membered monocyclic carbocyciic ring, 

(2) 4-7 membered monocyclic hetero ring containing as hetero atoms, one N atom, one N and one O 
atoms, two N and one O atoms, or one N and two O atoms, 

(3) 4-7 membered monocyclic hetero ring containing as hetero atoms, 1 or 2 O or S atoms ; 

R 2 is (1) H, (2) alkyl. (3) alkoxy, (4) -COOR 5 , in which R 5 is H or alkyl, (5) -NR«R 7 f (6) -SOzNRW, (7) 
halogen, (8) CF 3 , (9) N0 2 or (10) CF30 ; W 
Z is bond, methylene, ethylene, vinylene or ethynylene ; 
R 3 is H, alkyl, alkoxy, halogen or CF 3 ; 

and acid addition salts thereof, salts thereof, and hydrates thereof; have inhibitory effect on 
cGMP-PDE, or additionally on TXAa synthetase. 
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The present invention relates to novel 4-aminoquinazoline derivatives. More particularly, this invention re- 
lates to: 

(i) 4-aminoquinazoline derivatives of the following formula: 

5 
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is wherein all of the symbols have the same meanings as described hereinafter, and the pharmaceutical^ 
acceptable acid addition salts thereof, the pharmaceutical ly acceptable salts thereof, and the hydrates 
thereof, which have inhibitory activity on cyclic guanosine ^'-monophosphate phosphodiesterase, or ad- 
ditionally on thromboxane A 2 synthetase, 
(ii) processes for the preparation thereof, 

20 (iii) inhibitors of cyclic guanosine 3\5'-monophosphate phosphodiesterase, or additionally of thromboxane 
A 2 synthetase containing them, and 

(iv) methods of prophylactic and curative treatment of mammals, including humans, by administering an 
effective amount of the compounds of the formula (I), the pharmaceutical^ acceptable acid addition salts 
thereof, the pharmaceutical ly acceptable salts thereof, and the hydrates thereof, to the patient to be treat- 
25 ed. 

Cyclic guanosine 3\5'-monophosphate (abbreviated as cGMP hereafter) was found in urine in rats by D. 
F. Ashman in 1963. Till now, it has been known that cGMP is distributed broadly in tissues of any animals in- 
cluding human beings. cGMP is biosynthesized from guanosine triphosphate (GTP) by the action of guanylate 
cyclase. 

30 cGMP has been experimentally confirmed to have various physiological activities. For example, cGMP in- 
duces the relaxation of heart muscle and of smooth muscle. Further, it is related to the formation of neuronal 
synapses, and it acts as a trigger of cell proliferation and it induces the proliferation of lymphocyte. 

cGMP is metabolized to physiologically inactive 5-GMP by the action of cGMP phosphodiesterase (ab- 
breviated as cGMP-PDE hereafter). 

35 Accordingly, the inhibition of the action of cGMP-PDE is considered to be useful for the prevention and/or 
treatment of diseases induced by enhancement of the metabolism of cGMP, such as hypertension, heart failure, 
myocardial infarction, angina, atherosclerosis, cardiac edema, pulmonary hypertension, renal insufficiency, 
nephrotic edema, hepatic edema, asthma, bronchitis, dementia, immunodeficiency. 

On the other hand, thromboxane A2 (abbreviated as TXA2 hereafter) was found as a constituent of the 

40 arachidonate cascade, in platelets by M. Hamberg in 1975. TXA 2 is biosynthesized from arachidonic acid re- 
leased from cell membrane via prostaglandin G 2 and prostaglandin H 2 , and rapidly metabolized to inactive 
thromboxane B 2 . TXA 2 is known to induce platelet aggregation and to contract smooth muscle, particularly 
blood vessel muscle and bronchial muscle. TXA 2 synthetase was isolated and purified from microsome in pla- 
telets. 

45 Accordingly, the inhibition of TXA 2 synthetase decreases the biosynthesis of TXA 2 , and is useful for the 
prevention and/or treatment of inflammation, hypertension, thrombosis, arteriosclerosis, cerebral apoplexy, 
asthma, myocardial infarction, cardiostenosts, cerebral infarction, etc. 

It is considered that almost any disease occurs by the complex interaction of plural mechanisms. Accord- 
ingly, the inhibition of any one of the plural mechanism is not adequate to treat a disease. A medicament in- 
50 hibiting as many mechanisms as possible, which induce the disease, is considered to be effective and ideal. 

Especially, it is very useful for the prevention and/or treatment of diseases induced by platelet aggregation, 
e.g. angina pectoris, heart failure, plumonary hypertension and various kinds of renal diseases to have inhib- 
itory active on both cGMP PDE and TXA 2 synthetase. 

55 Related Arts 

Up to now, some compounds have been known as cGMP-PDE inhibitors, for example, 
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Zaprinast 



AR-L57 



MY-5445 




Many compounds derived from the above lead compounds have been proposed and many patent appli- 
cations relating to those have been filed. For example, as derivatives of Zaprinast, compounds wherein the 
1H-1,2,3-triazole skeleton is replaced by various other hetero cycles (see USP-5047404), those wherein the 
triazole is replaced by a benzene ring (see EP-371731), and those wherein the triazole is eliminated, i.e. those 
having only the pyrimidine skeleton (see EP-395328), have been proposed. The above mentioned compounds 
always contain an oxo group at the 4th position of the pyrimidine skeleton. Trie compounds having an amino 
group at the said position are described in USP-4060615. The specification discloses 4-amino-6,7-dimethoxy- 
2-piperazinylquinazoline derivatives of the following formula: 
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wherein R d is amino or hydrazino, 

R 1d is C3-8 cycloalkyl, C3-8 methylcycloalkyl or C4-8 cycloalkenyl, 
and their acid addition salts. 

Furthermore, some TXA 2 synthetase inhibitors have been known, for example, 

OKY-046 




ONO-1581 




Many derivatives containing an imidazole or pyridine ring as the basic skeleton have been proposed. How- 
ever, there appears to be no TXA 2 synthetase inhibitor having both the said ring and quinazoline ring. 

On the other hand, many compounds having a quinazoline ring as the skeleton, which are not known to 
have inhibitory activity on cGMP-PDE and/or on TXA2 synthetase, have been proposed. 

For example, as to 4-aminoquinazoline derivatives having cyclic groups at the 2nd position thereof and 
as N-substituent, 

(1) USP-3772295 discloses the compounds of the formula: 



Rig 




wherein R 1 a is cyclopentylamino, trifluoromethylanilino, furfurylamino, 3-furylmethylamino, tetrahydrofur- 
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furyiamino or tetrahydro-3-furylmethyl amino etc; 

Ro is hydrogen, phenyl substituted by one or more methyl, methoxy, chlorine, fluorine or methylenedioxy, 

a residue derived from furan, thiophene, pyridine, picoline, benzofuran or benzothiophene, or naphthyl; 

R 2 ^ and are hydrogen or chlorine; 

and their acid addition salts, being useful as diuretics, 

(2) GBP-1199768 discloses the compounds of the formula: 



R 2h n 3h 




(H) 



wherein each A h and B h are C1-5 alkoxy, hydrogen, hydroxy, methyl etc. provided that both A h and B" are 
not hydrogen; 

R 1h is phenyl, benzyl, phenethyl or substituted phenyl etc.; 

each R 2 * 1 and R» are hydrogen, phenyl, phenylalkyl etc.; 

and their acid addition salts, being useful as hypotensives or bronchodilators, 

(3) Soviet Union Patent No. 461621 discloses the compounds of the formula: 



nr 1 Jr 2 * 




wherein Rl is hydrogen, lower alkyl or lower alkoxy; 
R 1 J is hydrogen or lower alkyl; 
R9 is phenyl etc.; 

R\ R 4 * and R9 are hydrogen, halogen, nitro etc.; 

and their salts, being useful as a medicine; 

(4) WO-8905297 discloses the compounds of the formula: 



R 4k NR 5k R 6k 




wherein each R 1k , R* k , R^and R 4k are hydrogen, alkyl. alkoxy, amino, alkylamino, dialkylamino, halogen, 
trifluoromethyi etc.; 

each R* and R<* are hydrogen, C1-4 alkyl, -(CHJnAr in which n is 0-4 and Ar is optionally substituted phe- 
nyl, etc.; 

R 7 * and R 8k , taken together with a nitrogen to which these groups bond, are saturated or unsaturated car- 
bocyclic ring, etc.; 

and their salts; having inhibitory effect on HlfATPase and being useful as antiulcer agents. 



EP 0 579 496 A1 

As to 4-aminoquinazo»ine derivatives having a cyclic group at the 2nd position thereof or as N-sub- 
stituent, 

(5) USP-4269834 discloses a complex of a copper salt (III) and the compounds of the formula: 




wherein A m is nitrogen etc; 

B m is 2-optionally substituted-6-pyridyl or 1,5-optionally substituted- imidazolyl; 

R 2 ™ is amino, alkylamino, dialkylamino etc; 

each R 3 ™, R 4 " 1 R 5 ™ and R 6 ™ are hydrogen, halogen, alkyl etc; 

and their acid addition salts, being useful as agents for the treatment of mycoplasma infections, 
(6) USP-3819628 discloses the compounds of the formula: 




wherein R 1n is optionally substituted phenyl; 

each R2n and R*» are hydrogen. C1-4 alkyl, -CH^CH^ONOz etc; 

each R 4 ", R 5 " and R* n are hydrogen. C1-3 alkyl, C1-3 alkoxy etc,; 

provided that more than two groups are not alkyl; 

and their salts; being useful as anti-angina agents, 

(7) USP-3971783 discloses the compounds of the formula: 



r3 V ^a»-r*p 




wherein R'p is halogen, lower alkyl, lower alkoxy etc.; 

R2p is hydrogen, halogen, lower alkyl, lower alkoxy-lower alkyl etc; 

R*p is hydrogen, lower alkyl etc; 

R 4 * is aromatic N-containing heterocyclic; 

AP is C1-4 alkylene; 

np is 0-3; 

and their acid addition salts; being useful as cardiac stimulants, 
(8) USP-4306065 discloses the compounds of the formula: 
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NR 3q R 4q 
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(Q) 



wherein R 3 * is 4-cyanocycloalkyl-alkyl eta; 
R 4 ** is hydrogen or alkyl; 
15 Xi is hydrogen, alkyl* alkoxy, nitro, amino or halogen; 
nq is 1-3; 

and their acid addition salts and hydrates; being useful as hypotensives, 
(9) JP Kokai No. 58-172379 discloses the compounds of the formula: 



25 



R 3 ' 



(R) 



30 



35 



40 



each R 1r and R 3r are lower alkyl; 

R2r is optionally branched alkoxycarbonyl; 

R* is hydrogen, alkyl or phenyl; 

R* is amino, alkylamino, dialkylamino etc; being useful as vasodilators, 
(10) Swiss Patent No. 578556 discloses the compounds of the formula: 




(S) 



50 



wherein R 38 is hydrogen, lower alkyl etc; 

R 48 is hydrogen, amino, lower hydroxyalkyl, lower alkyl etc.; 

R 2 * is hydrogen, lower alkyl, lower alkoxy eta; 

X» is -O-, -S- or -N= and Y» is -N= or X» is -N= and Y 8 is -CH=; 

and their acid addition salts; having bactericidal activity, 

(11) USP-3753981 discloses the compounds of the formula: 
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wherein R n is hydrogen, lower alkyl, lower alkoxy etc; 

each R 21 and R 3 * are hydrogen, lower alkyl, hydroxy-(lower alkyl) etc; 

and their acid addition salts; having anti-inflammatory activity. 

Energetic investigation has been carried out in order to discover compounds having inhibitory activities 
on cGMP-PDE or additionally TXA2 synthetase, and as a result, the present inventors have found the com- 
pound of the present invention. 

There is no description of compounds of the formula (I) in any of the related art disclosing compounds in 
the formulae (D) and (G) to (T) mentioned above. Accordingly, the compounds of the present invention are 
quite novel. Furthermore, the fact that compounds of the present invention have inhibitory activity on cGMP- 
PDE or additionally TXA2 synthetase, is not suggested from pharmaceutical use disclosed in any of the related 
art mentioned above. Additionally, the inhibitory activity on cGMP-PDE or TXA 2 synthetase, of the compounds 
of the present invention, is superior to that of the compounds described in any of the related art mentioned 
above. 

The present invention relates to: 

(i) quinazoline derivatives of the formula: 




wherein R 1 is hydrogen or C1-4 alkyl; 
Y is single bond or C1-6 alkylene; 
A is 

(i) -CyA-(R2)l, 

(ii) -O-R0or-S(O)p-R°, 

(iii) -NR 1 «R17; 

in which R° is hydrogen, C1-4 alkyl. hydroxy-C1-4 alkyl or -CyA^R 2 )! ; 
R 16 and R 17 independently are hydrogen or C1-4 alkyl; 
pis 0-2; 
CyAis 

(1) carbocydic mono-ring of 3-7 membered, saturated or unsaturated, 

(2) heterocyclic mono-ring of 4-7 membered containing one nitrogen, unsaturated or partially saturated, 

(3) heterocyclic mono-ring of 4-7 membered containing one nitrogen and one oxygen, unsaturated or 
partially saturated, 

(4) heterocyclic mono-ring of 4-7 membered containing one nitrogen and two oxygen, unsaturated or 
partially saturated, 

(5) heterocyclic mono-ring of 4-7 membered containing two nitrogen and one oxygen, unsaturated or 
partially saturated, 

(6) heterocyclic mono-ring of 4-7 membered containing one or two sulfur, unsaturated or partially satu- 
rated or 

(7) heterocyclic mono-ring of 4-7 membered containing one or two oxygen, unsaturated, fully or partially 
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saturated or saturated; 

R 2 is (1) hydrogen, (2) C1-4 alkyl. (3) C1-4 alkoxy, (4) -COOR* in which R» is hydrogen or C1-4 alkyl, (5) 
-NR 6 R 7 ' in which R 8 and R 7 independently are hydrogen or C1-4 alkyl, (6) -SOjNRW, in which R 8 and R 7 
are as hereinbefore defined, (7) halogen, (8) trifluoromethyl, (9) nitro or (10) trifluoromethoxy; 
Z is single bond, methylene, ethylene (CH2CH2), vinylene (CH=CH) or ethynylene (C=C); 
CyB is 

(1) heterocyclic mono-ring of 4-7 membered containing one nitrogen, unsaturated or partially saturated, 

(2) heterocyclic mono-ring of 4-7 membered containing two nitrogen , unsaturated or partially saturated, 

(3) heterocyclic mono-ring of 4-7 membered containing three nitrogen, unsaturated or partially satu- 
rated, 

(4) heterocyclic mono-ring of 4-7 membered containing one or two oxygen, unsaturated or partially satu- 
rated, or 

(5) heterocyclic mono-ring of 4-7 membered containing one or two sulfur, unsaturated or partially satu- 
rated; 

R 3 is hydrogen, C1-4 alkyl. C1-4 alkoxy, halogen or trifluoromethyl; 

R 4 is (1) hydrogen, (2) C1-4 alkyl. (3) C1-4 alkoxy, (4) -COOR 8 , in which R 8 is hydrogen or C1-4 alkyl, (5) 
-NR 9 R 10 , in which R 9 is hydrogen, C1-4 alkyl or phenyl(C1-4 alkyl) and R 10 is hydrogen or C1-4 alkyl, (6) 
-NHCOR 11 , in which R 11 is C1-4 alkyt, (7) -NHSO^R 11 , in which R 11 is as hereinbefore defined, (8) 
S0 2 NR 9 R 10 , in which R 9 and R 10 are as hereinbefore defined, (9) -OCOR 11 , in which R 11 is as hereinbefore 
defined, (10) halogen, (11) trifluoromethyl, (12) hydroxy, (13) nitro, (14) cyano, (15) -S02N=CHNR 12 R 13 
in which R 12 is hydrogen or C1-4 alkyl and R 13 is C1-4 alkyl, (16) -CONR 14 R 16 in which R 14 is hydrogen or 
C1-4 alkyl or phenyl(C1-4 alkyl) and R 15 is C1-4 alkyl or (17) C1^i alkylthio, (18) C1-4 alkyisulf inyl, (19) 
C1-4 alkylsulfonyl, (20) ethynyl, (21) hydroxymethyl, (22) tri(Ci^ alkyl)silylethynyl or (23) acetyl; 
and I, m and n independently are 1 or 2; 
with the proviso that 

(1) the group of the formula: -CyA-(R 2 ), does not represent a cyclopentyl or trifluoromethylphenyl group 
when Y is a single bond, that 

(2) a CyB ring should not bond to Z through a nitrogen atom in the CyB ring when Z is vinylene or ethy- 
nylene, that 

(3) a CyB ring should not represent pyridine or thiophene when CyA is a ring of CyA-(7) and that 

(4) Y is not a single bond, when A is (ii) -O-R 0 or -S(0)p-R° or (iii) -NR 18 R 17 ; and pharmaceutically ac- 
ceptable acid addition salts thereof, pharmaceutically acceptable salts thereof, and hydrates thereof, 

(ii) process for the preparation thereof, 

(iii) cGMP-PDE inhibitors, or additionally TXA 2 synthetase inhibitors, containing them as active ingredient, 
and 

(iv) methods of prophylactic and curative treatment of mammals, including humans, by administering an 
effective amount of the compounds of the formula (I), the pharmaceutically acceptable acid addition salts 
thereof, the pharmaceutically acceptable salts thereof, and the hydrates thereof, to the patient to be treat- 
ed. 

In the formula (I), the C1-4 alkyl group represented by R°,R\R 2 , R 3 R 4 R 6 , R«, R 7 R 8 , R 9 , R 10 , R« R 12 , 
R 13 , R 14 , R 15 , R 16 and R 17 mean methyl, ethyl, propyl, butyl and the isomers thereof. 

In the formula (I), the C1-4 alkoxy group represented by R 2 , R 3 and R 4 mean methoxy, ethoxy, propoxy, 
butoxy and isomers thereof. 

In the formula (I), the halogen atom represented by R 2 , R 3 and R 4 mean fluorine, chlorine, bromine and 
iodine. 

In the formula (I), the C1-6 alkylene group represented by Y means methylene, ethylene, trimethylene, 
tetramethytene, pentamethylene, hexamethylene and isomers thereof. 

In the formula (I), examples of 3-7 membered, saturated or unsaturated, monocyclic carbocyclic ring, rep- 
resented by CyA-(1), are cyclobutadiene, cyclopentadiene, benzene, cycloheptatriene ring, and partially or fully 
saturated rings thereof, for example, cyclobutane, cyclopentane, cyclohexane, cycloheptane ring, and cyclo- 
propane ring. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing one nitrogen atom, unsaturated or 
partially saturated represented by CyA-(2) and CyB-(1) is, for example, azepine, pyridine, pyrrole, isomeric 
rings thereof and partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing one nitrogen atom and one oxygen 
atom, unsaturated or partially saturated represented by CyAr(3) is, for example, oxyazepine, oxazine, oxyazole, 
isomeric rings thereof and partially saturated rings thereof. 
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In the formula (I), heterocyclic mono-ring of 4-7 membered containing one nitrogen atom and two oxygen 
atom, unsaturated or partially saturated represented by CyA-(4) is, for example, dioxazepine, dioxazine, diox- 
azole, isomeric rings thereof and partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing two nitrogen atom and one oxygen 
atom, unsaturated or partially saturated represented by CyA-(5) is, for example, oxadiazepine, oxadiazine, ox- 
adiazole, isomeric rings thereof and partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing one or two sulfur atom, unsaturated 
or partially saturated represented by CyA-<6) and CyB-(5) is, for example, thiepin, thiophene, thiain, dithian, 
isomeric rings thereof and partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing two oxygen atoms, unsaturated or 
fully or partially saturated represented by CyA-(7) is, for example, oxepin, pyran, dioxin, turan, isomeric rings 
thereof and fully or partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing one or two oxygen atoms, unsatu- 
rated or partially saturated represented by CyB-<4) is, for example, oxepin, pyran, dioxin, furan, isomeric rings 
thereof or partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing two nitrogen atoms, unsaturated or 
partially saturated represented by CyB-(2) is, for example, diazepine, diazine, diazole, isomeric rings thereof 
or partially saturated rings thereof. 

In the formula (I), heterocyclic mono-ring of 4-7 membered containing three nitrogen atoms, unsaturated 
or partially saturated represented by CyB-(3) is, for example, triazepine, triazine, triazole, isomeric rings thereof 
and partially saturated rings thereof. 

Examples of representative compounds of the present invention are listed as follows: 

I 4-phenylmethylamino-2-(3-pyiidyl}quinazoline, 
24-(3-methylphenylmethy1)amino-2-(3-pyridyt)quinazoline l 

3 4-(3,4-dimethoxyphenylrnethyt)amino-2-(3-pyridyl)quinazoline, 

4 4-(4-carboxyphenylmethyl)amino-2-(3-pyridyl)quinazoline ( 

5 4-(3-methoxycarbonylphenylmethyl)amino-2-(3-pyridy1)quinazoline, 

6 4-(4-(N, N-dimet hylamino)phenylmet hyl)amino-2-(3-pyridyl)-qu inazoline, 

7 4-(4-surfamoylphenylmethyl)amino-2-(3-pyridyl)quinazoline v 

8 4-(3-chlorophenylmet hyl)amino-2-(3-pyridyl)quinazoline, 

9 4-(3-trifluoromethyl phenyl methyl)amino-2-(3-pyridyl)quinazoline f 

1 0 4-(3-n itrophenylmethyl)amino-2-(3-pyridyl)quinazoline l 

II 4-phenyl met hy1amino-2-(6-methyl-3-pyridyl)qu inazoline, 

12 4-phenylmethylamino-2-(6-methoxy-3-pyridyl)quinazoline, 

1 3 4-phenyimet hylamino-2-(6-chloro-3-pyridyl)quinazoline, 

1 4 4-phenyl met hylamino-2-(6-trif luoromet hyl-3-pyridyl)quinazoline, 

1 5 4-phenylmet hylamino-6-met hyl-2-(3-pyridy1)quinazoline, 

1 6 4-phenylmet hylamino-6-met hoxy-2-(3-pyridyt)quinazoline, 

1 7 4-phenylmet hylamino-6,7-dimethoxy-2-(3-pyridyl)quinazol ine, 

1 8 4-phenylmet hylamino-6-carboxy-2-{3-pyridyl)quinazoline, 

1 9 4-phenylmet hylamino-6-methoxycarbonyl-2-(3-pyridyl)quinazoline, 

20 4-phenylmet hylamino-6-amino-2-(3-pyridyl)qu inazoline, 

21 4-phenylmethylamino-6-(N,N-dimethylamino)-2-(3-pyridyl)quinazoline, 

22 4-phenylmet hylamino-6-acetylamino-2-(3-pyridyl)qu inazoline, 

23 4-phenyl methylamino-6-methanesulfonylamino-2-(a-pyridyl)quinazoline, 
244-phenylnriethylamino-6-sulfamoyl-2-(3-pyridyl)quinazoline, 

25 4-phenylmethylamino-6-acetoxy-2-(3-pyrtdyl)quinazoline, 

26 4-phenyl rnethylaminc-6-chloro-2-(3-pyrkJyl)quinazoline, 

27 4-phenyl methylamino-6-bromo-2-(3-pyridyl)quinazoline, 

28 4-phenyl methyl amino-7-fluoro-2-(3-pyridyl)quinazoline, 

29 4-phenyl rrH3thylaminc^6-trifluorcH^ 

30 4-phenylmethylamino-6-hydroxy-2-(3-pyridyl)quinazoline, 

31 4-phenylmethylamino-6-nitro-2-(3-pyridyl)quinazoline f 

32 4- phenyl met hytamino-6-cyano-2-(3-pyridyl)qu inazoline, 

33 4-phenylmethyiamino-6-methyl-2-(4-pyridyl)quinazoline 1 

34 4-phenylmethytamino-6-methoxy-2-(4-pyridyl)quinazoline, 

35 4-phenylmet hylamino-6,7-dimethoxy-2-(4-pyridyl)quinazol ine, 

36 4-phenylmethylamino-6-carboxy-2-(4-pyridyl)quinazoline, 
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37 4-phenylmethylamino-6-methoxycarbonyl-2-(4-pyridyl)quinazoline^ 

38 4-phenylmethylamino-6-amino-2-(4-pyridyl)quinazoline, 

39 4-phenylmethylamino-6-(N f N-di^ 

40 4-phenylmethylam!no-6-a<»tylamino-2-(4-pyridyl)quinazoline, 

41 4-phenylmethylamino-6-niethanesutfonyJamino-2-(4-pyridyl)quinazoline f 

42 4-phenylmethylamino-6-sulfemoyl-2-(4-pyridyl)quinazoline I 

43 4-phenylmethylamino-e-acetoxy-2-(4-pyridyl)quinazol»ne t 

44 4-phenylnr»thylamino-6-chloro-2-(4-pyridyl)quinazoline f 

45 4-phen^methylamin<>-6-bronrK>-2-(4^pyridyl)quinazoline > 

46 4-phenylmethylamino-74liioro-2K4-pyrkiyl)quinazoJine f 

47 4-phenyliTOthylamino-64rmu^^ 

48 4^phenylmethylamino-6-hydroxy-2-(4-pyridyl)quinazoline f 

49 4-pheny»methylamina-6-nrtro-2-(4-pyridyl)quinazoline, 

50 4-phenylmethylamino-6^ano-2-(4-pyridy0quinazo!ine, 

51 4-phenylmethylamina-6-methyl-2~(1-imidazoly1)quinazoline, 

52 4-phenylmethylamirK^6-methoxy-2-(1-bTijdazolyl)quinazoline. 

53 4-phenylmethylamino-6J^imethoxy-2-(1-knidazoly1)qum 

54 4-phenylmethylamino-^^ 

55 4~phenylmethylamirK)-6-methoxyra 

56 ^phenylmethylamino-e-amin^-tl-imidazolyljquinazoline, 

57 4~phenylmethy»amina-6-^ 
584-pheny1methylamino-6-acetyla™ 

59 4-pheny1methylamino-6-methanesulfo^ 

60 4-pheny1methylamino-6-su»faiTO^ 

61 ^phenylirothylamino-e-acetDxy^-O-imidazolyiJquinazoline, 

62 4-phenylmethylamino-6^hloro-2-(1-imklazdyl)quinazoline f 

63 4-phenylmethylamino^bron^2-(1-imidazolyl)quinazonne, 

64 4-phenylrnethy1amtno-74luoro-2^ 

65 4-phenylmethylaminc>-6-triflu^ 

66 4-phenylmethylamino-6-hydroxy-2-{1-imidazolyl)quinazoline, 

67 4-phenylmethylamino-6-nitro-2^ 

68 4^phenyln^thyIamina-6^no-2-(1-imidazolyl)quinazolin0, 

69 4~phenylamino-2-(3-pyridyl)quinazdine, 
704-(3-methoxycarbonylphenyl)amino-2-(3-pyrklyJ)quinazoline f 
71 4-phenethy!amino-2-(3-pyridyt)quinazoline t 
724-(cydopropylmethy1)amino-2-(3-pyridyl)quinazoline f 
734-(cydohe^methyl)amino-2^3-pyridyl)quinazoline, 

74 4-(2-azepinylmethyl)amino-2-(3-pyridyl)quinazoline f 

75 4-(3-pyridylmethyI)amino-2-(3-pyridyl)quinazoline, 

76 4-((1-methyl-2-pyrrdyt)methyI)amino-2-(3-pyridyl)quinazoline 

77 4-(3-isoxazolyl)amino-2-(3-pyridyl)quinazolin0 t 

78 ^(S-isoxazolylmethyOami^-CS-pyridylJquinazoline, 
794-(2-thienylmethyl)aniino-2-(3-pyridyl)quinazoline i 

80 4-phenylmethylamino-2-(2-azepinyl)quinazoline f 

81 4~phenyimethylamino-2-(1 ,5-diazepin-2-yl)quinazoline, 
824^phenylmethylamino-2-(2-pyrimklinyi)quinazoline^ 

83 4-phenylmethylamino-2-(2-triazinyl)quinazoline f 

84 4-phenyJmethylamino-2-(2-pyridy1)quinazorine, 

85 4-phenyln^thylarnino-2-(4-pyridy!)quinazoline, 

86 4-pheny1methylamino-2-(2-(3-pyridyl)ethyl)quinazoline f 

87 4-phenylmethylamino-2-(2-(3-pyridyl)vinyl)quinazoline, 

88 4-phenylmethylamino-2-(2-pyrrolyl)quinazoline, 

89 4-phenytmethylamino-2-(1-imidazolyl)quinazoline, 

90 4-phenylmethylamino-2-((1-imidazolyl)methyl)quinazoline, 

91 4-phenylmethylamino-2-(2-methy!-1-imidazo1yi)quinazoline f 

92 4-phenylmethyiamino-2--(1-triazolyl)quinazoIine > 
934-phenylmethylamin<>-2-(2-thienyl)quinazoline f 
94 4-phenylmethylamino-2-(2-furyl)quinazoline I 

11 
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95 6-methyl^(4-tetrahydropyranylmethyl)^ 

96 6,7-dimethoxy-4-(4-tetrahydropyranylmethyl)^^ 

97 6-ac»tyloxy-4-(4-tetrahydropyranylmethyl)^ 

98 6-chlorc-4-(4-tetrahydropyranylmeth^ 

99 6-brorTK>^-(4-tetrahydropyranylm6thyl)amino-2-(1-imidazolyl)-quinazoline, 

1 00 6-iodo4-(4-tetrahydropyranylmet hyl)amino-2-(1 -imidazolyl)quinazoline, 

1 01 7-f luoro-4-(4-tetrahydropyranylmet hyl)amino-2-(1-imidazolyl)quinazoline, 

1 02 6-hydroxy-4-(4-tetrahydropyranylmethyl)^ 

1 03 6-nitro-4-(4-tetrahydropyranylmet hyl)amino-2-(1 -imidazolyl)quinazoi ine, 

1 04 6-nwthyl^(2H^ethoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

1 05 6 J-dimethoxy^(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

106 6-acetyloxy^(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

1 07 6-chloro-4-(2-methoxyet hyl)ajmino-2-(1 -imkJazolyi)quinazol ine, 

1 08 6-bromo-4-(2-met hoxyet hyt)amino-2-(1 -imidazolyt)quinazo!ine, 

1 09 6-iodo-4-(2-met hoxyet hyi)am ino-2-(1 -im id azolyl)quinazoli ne, 

110 7-fluoro^(2-m6thoxyethyl)amino-2-(1-imldazolyl)quinazoline f 

111 6-hydroxy^(2-methoxyethyi)amino-2-(1-imidazoly1)quinazoJine, 

112 6-nitro^(2-methoxyethyl)amino-2-(1-imidazolyt)quinazoline > 

113 6-chlort>^-(2-dimethylaminoethyl)amino-2-(1-imrdazolyi)quinazoline, 

114 6-methyl^(2-diiTtethylaminoethyi)amino-2-(1-imldazdyl)quinazoline ( 

115 6-methoxy^(2MJimethylaminoethyl)amino-2-(1-imidazolyl)quinazoline, 

116 6,7-dimethoxy-4-(2^imethylamirK>ethyl)ami^ 

1 1 7 6-acetyloxy-4-(2-d imet hyl ami noet hyl)amino-2- (1 -im idazolyl)quinazoli ne, 

118 6-chk>ro^2-dimethylamirK>ethyl)^^ 

119 6-bromo-4-(2-dimethylaminoethyl)amino-2-(lHmidazolyi)quinazoline, 

1 20 6-iodo-4-(2-dirr»thylaminoethyl)amino-2-(1-lmidazolyl)quinazdine f 

121 7-fluoro-4-(2-dimethyfaminoethyl)amino-2-(1 -imidazolyl)quinazoline, 

122 6-hydroxy^(2^inriethylaminoethyl)amino^ 

123 6-nitro-4-(2-dimethylaminoethyl)amino-2-(1-imidazolyl)quinazoline, 

124 6-methyl^(2-phenoxyethyl)amino-2-(1-imidazolyl)quinazoHne, 

1 25 6-methoxy^2-phenoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

1 26 6 J-dimethoxy^(2-phenoxyethyl)amino-2-(1-imidazolyl)quinazoline f 

1 27 6-acety1oxy-4-(2-phenoxyet hyl)amino-2-(1-imidazoly1)quinazoline f 

128 6-chloro-4-{2-phenoxyethy1)amino2-(1-imidazolyl)quinazoline, 

129 6-bromcH4-(2-phenoxyethyj)amino-2-(1-imidazo!yi)quinazoline, 

1 30 6-iodo-4-(2-phenoxyet hy1)amino-2-(1 -imidazolyl)quinazoline v 

1 31 7-f luoro-4-(2-phenoxyethyl)amino-2-{1-imidazolyl)quinazoline, 

1 32 6-hydrt>xy-4-(2-phenoxyet hyI)aminc-2-(1 - imidazolyi)quinazoline, 

133 6-nitro-4-(2-phenoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

134 6-rrtethyl^(2^2-hydroxyethoxy)ethyt)amm^ 

1 35 6-methoxy-4-(2-(2-hydroxyethoxy)ethy1)aminc>-2-(1-imidazolyl)quinazoline f 

1 36 6 ,7-diiriethoxy-4-(2-(2-hydroxyethoxy)ethyl)amm^ 

1 37 6-aretyloxy-4-(2-(2-hydroxyethoxy)ethyl)amirK^ 

138 &-bromo^(2-(2-hydroxyethoxy)ethyl)amino^^ 

139 6-icMJo^(2-(2-hydroxyethoxy)ethyl)amino-2-(1-imidazolyl)quinazoline, 

140 7-fluoro-4-(2-(2-hydroxyethoxy)ethyl)amin^ 

1 41 6-hydroxy-4~(2-(2-hydroxyet hoxy)ethyl)amino-2-(1 -imfcJazolyl)quinazoline, 

142 6-nitio-4-(2-(2-hydroxyethoxy)ethyl)amin^ 

and further those described in Examples below are also representative compounds of the present invention. 

Salts and Acid addition salts 

The compounds of the formula (I), if desired, may be converted into acid addition salts by known methods. 
Preferably, acid addition salts are non-toxic and water-soluble. The suitable acid addition salts are, for example, 
salts of an inorganic acid such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric 
acid, nitric acid, or an organic acid such as acetic acid, lactic acid, tartaric acid, benzoic acid, citric acid, me- 
thanesulfonic acid, ethanesutfonic acid, benzenesutfonic acid, toluenesutfonic acid, isethionic acid, glucuronic 
acid and gluconic acid. 
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The compounds of the formula (I), if desired, may be converted into salts by known methods. Preferable, 
salts are non-toxic salts and water-soluble. The suitable salts are salts of alkaline metal (sodium, potassium 
etc), salts of alkaline earth metal (calcium, magnesium etc.), ammonium salts, salts of pharmaceutically ac- 
ceptable organic amine (tetramethyf ammonium, triethylamine, methytamine, dimethylamine, cyclopentyia- 

5 mine, phenylmethylamine, phenethyiamine, piperidine, monoethanolamine, diethanolamine, 
tris(hydroxymethyl)methylamine, lysine, arginine, N-methyl-D-glucamine etc.). 

Throughout the specification including claims, it may be easily understood by those skilled in the art, that 
the alkyl, alkoxy, groups include straight- chained and also branched-chained ones. Accordingly, all isomers 
produced by the difference in stereo configuration, such as asymmetric carbons are included in the present 

10 invention. 

Preparations 

According to the present invention, of the compounds of the present invention, the compounds of the for- 
15 mula: 




wherein R 41 is (1) hydrogen, (2) C1-4 alkyl, (3) C1-4 alkoxy, (4) -COOR 8 , (5) -NR 9 R™ in which R» and R 10 are 
as hereinbefore defined, provided that both R 9 and R 10 are not hydrogen, (6) S0 2 NR 9 R 10 , in which R 9 and R 10 
are as hereinbefore defined, (7) halogen, (8) trifluoromethyl, (9) nitro, (10) cyano, (11) C1-4 alkylthto, (12) 
30 trifC^ alkyl)silylethynyi, (13) -SOzN = CHNR 12 R«, in which R 12 and R 13 are as hereinbefore defined, or (14) 
-CONR 14 R 15 , in which R 14 andR 16 are as hereinbefore defined, CyB 1 is as hereinbefore defined for CyB, pro- 
vided that a carbon atom in the ring should bond to Z, and the other symbols are as hereinbefore defined; and 
the compounds of the formula: 

35 



40 




45 wherein Z 1 is single bond or methylene, CyB 2 is as hereinbefore defined for CyB, provided that a nitrogen atom 
in the ring should bond to Z\ 

and the other symbols are as hereinbefore defined; may be prepared by using a series of reactions de- 
picted in Scheme A and B, respectively, wherein R 50 is C^ alkyl and the other symbols are as hereinbefore 
defined. 

so 



55 
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Scheme A 




(IA) 
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Scheme B 



O O 

(xvm) 




NH 2 (n) 



n 



NH 2 

(XVII) 



CN 



1) KOCN/AcOF 

2) NaOH 

3) Ha 



POC1, 



a 



(R^n-jr II (XDI) 
*NH 2 



NC-CH 2 -C1 (XV) 



(IX) 



«. a (XD 



HN A 

R* OX) 



R V*~ A 



Pa " 

N CH 2 CI 
(XIV) 



^^n^z 1 — a 



H-CyB 2 -(R 3 )m (XVI) 



^^ N ^ Z 1_ CyB 2_ (R 3 )m 



(IB) 



Each reaction in Scheme A and B may be carried out by methods known perse, under conditions described 
therein. 

For example, the compounds of the formula (IA) may be prepared from those of the formula (V) by the 
reaction with an amine of the formula (IX) in a proper organic solvent such as a lower alkanol (e.g. ethanol) 
or tetrahydrofuran, or a mixture thereof, at a temperature from ambient to reflux, for several hours to several 
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days, if necessary in the presence of a base such as triethylamine. 

Further, the compounds of the formula (IB) may be prepared from those of the formula (XII) by the reaction 
with a cyclic amine of the formula (XVI) in phenol at a reflux temperature for several hours. 

Furthermore, the compounds of the present invention, of the formula: 

5 



10 




15 

wherein the various symbols are as hereinbefore defined; may be prepared from those of the formula: 



a 



20 




(XIX) 



wherein the various symbols are as hereinbefore defined; by the methods described hereinbefore for the con- 
version of the compounds of the formula (V) into those of the formula (IA). The compounds of the formula 
(XIX) may be prepared by the methods similar to those described hereinbefore in Scheme A. 
30 On the other hand, the compounds of the formula (I) other than those of the formulae (IA), (IB) and (IC) 

may be prepared by the methods known per se described below. 

The compounds of the formula (I) wherein R 4 is amino may be prepared from those wherein R 4 is nitro, 
by the reduction with zinc etc. in a proper organic solvent 

The compounds of the formula (I) wherein R 4 is hydroxy may be prepared from those wherein R 4 is alkoxy 
35 such as methoxy, by the reaction with hydrogen bromide or tribromoboron. 

The compounds of the formula (I) wherein R 4 is -NHCOR 11 , wherein R 11 is as hereinbefore defined, may 
be prepared from those wherein R 4 is nitro, by the reaction with the corresponding organic acid such as acetic 
acid in the presence of zinc dust 

The compounds of the formula (I) wherein R 4 is NHS0 2 R 11 , wherein R 11 is as hereinbefore defined, may 
ao be prepared from those wherein R4 is amino by the reaction with the corresponding alkylsulfonyl chloride such 
as methanesulfonyl chloride. 

The compounds of t he formula (I) wherein R 4 is -OCOR 11 , wherein R 11 is as hereinbefore defined, may be 
prepared from those wherein R 4 is hydroxy by the esterif ication with the corresponding organic acid such as 
acetic acid. 

45 The compounds of the formula (I) wherein R 4 is C1-4 alkylsulf inyl or C1-4 alkylsulfonyl may be prepared 

from those wherein R 4 is C1-4 alkylthio by the oxidation by oxidating agent such as hydrogen peroxide. 

The compounds of the formula (I) wherein R 4 is hydroxymethyl may be prepared from those wherein R 4 
is aikyoxycarbonyl, by the reduction with reducing agent such as lithium borohydride, lithium aluminum hydride 
etc. 

50 The compounds of the formula (I) wherein R 4 is ethynyl may be prepared from those wherein R 4 is tri(C1- 
4 alkyl)silylethynyl, by the removal reaction of silyl group with tetrabutylammonium halide. 

The compounds of the formula (I) wherein R 4 is acetyl may be prepared from those wherein R 4 is ethynyl, 
by the reaction with mercury sulfate and acetic acid in an acidic condition. 

In each reaction in the present specification, products may be purified by conventional manner. For ex- 
55 ample, it may be carried out by distillation at atmospheric or reduced pressure, high performance liquid chro- 
matography, thin layer chromatography or column chromatography using silica gel or magnesium silicate, 
washing or recrystallization. Purification may be carried out after each reaction, or after a series of reactions. 
The starting materials of the formulae (II). (VI) and (XIII), and each reagents of the formulae (VII). (VIII), 
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(IX), (XV), (XVI), (XVII) and (XVIII) used in the process for the preparation of the present invention are known 
per se or may be easily prepared by known methods. 

Effect 

5 

The compounds of the formula (I), pharmaceutically acceptable acid addition salts thereof, pharmaceut- 
ical^ acceptable salts thereof, or hydrates thereof, of the present invention have an inhibitory effect on cGMP- 
PDE, or additionally on TXA 2 synthetase, and are, therefore, useful for the prevention and/or treatment of not 
only diseases induced by enhancement of the metabolism of cGMP, such as hypertension, heart failure, myo- 
10 cardial infarction, angina, atherosclerosis, cardiac edema, renal insufficiency, nephrotic edema, hepatic ede- 
ma, asthma, bronchitis, dementia, immunodeficiency, but also diseases induced by enhancement of the syn- 
thesis of TXAa such as inflammation, thrombosis, cerebral apoplexy, asthma, cardiostenosis, cerebral infarc- 
tion etc, in mammals, especially in humans. 

Especially, it is very useful for the prevention and/or treatment of heart failure, angina pectoris, pulmonary 
is hypertension, various kinds of renal diseases, hyoiuresis induced by heart failure. 

The inhibitory effect on cGMP-PDE and TXA 2 synthetase, of the compounds of the present invention were 
confirmed by screening tests as described below. 

(1) Inhibitory effect on cGMP-PDE 

20 

Method 

PDE IC was isolated from human platelets according to standard methods previously described in Lugnier, 
C. et al, Biochem. Pharmacol. 35: 1743, 1986 (incorporated in its entirety by reference). Typically, connective 

25 tissue and adventitia were removed and 1-2 units of platelets were suspended in 10 volumes of buffer A (20 
mM Tris-HCI, pH 7.5, containing 2 mM magnesium acetate, 1 mM dithiothreitol, and 5 mM Na2EDTA) using a 
Brinkman polytion. The proteinase inhibitors leupeptin. pepstatin A, and phenyimethyl-sulfonyl f luoride (PMSF) 
were also included in this buffer (final concentration of 100 nM each). The homogenate was centrifuged at 
100,000g for 60 minutes. The supernatant was then removed and filtered through four layers of cheesecloth. 

30 The supernatant was applied to a DWAE-Trisacryl M column. The column was washed with several bed vol- 
umes of buffer B (20 mM Tris-HCI, pH 7.5, containing 2 mM magnesium acetate, 1 mM dithiothreitol, and pro- 
teinase inhibitors) and eluted by two successive linear NaCI gradients (0.05-0.15 M, 300 ml total; 0.15-0.40 M, 
200 ml total). Five milliliterfractions were collected and assayed for cyclic GMP PDE activity. 

Phosphodiesterase activity was measured, as described by Thompson, et al., Adv. Cyclic Nucleotide Res. 

35 10: 69, 1979 (incorporated in its entirety by reference), in a reaction medium containing 40 mM Tris-HCI (pH 
8.0), 5 mM MgCI2, and 1 mM dithiothreitol. The concentration of substrate (^cGMP) was 0.2mM. Compounds 
of the present invention were dissolved in dimethyl sulfoxide (DMSO) at a final concentration of 2.5%. This 
concentration of DMSO inhibited enzyme activity by approximately 10%. The \C M values (concentration that 
produced 50% inhibition of substrate hydrolysis) for the compounds examined were determined from concern 

40 tration- response curves in which concentrations typically ranged from 10-* to 10- 3 M for the less potent inhib- 
itors (half-log increments). 

Result 

45 The result is shown in Table 1 below. 



50 
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Table 1 : Inhibitory activity on cGMP-PDE 





Compounds Example No. 


Inhibitory activity IC50, (M) 


5 


3(e) 


(free base) 


4.5 x10- 7 




3(0 


(2HCI) 


3.6x10-7 




3(ee) 


(2HCI) 


3.0 x10~ 7 


10 


3(k) 


(3HCI) 


2.8 x 10-« 




7 


(free base) 


2.0x10-7 




5 


(free base) 


2.6x10-7 


15 


3(t) 


(free base) 


7.2x10-7 




3(l) 


(2HCI) 


7.6x10-7 




6(b) 


(2HCI) 


3.0xir>« 


20 


6(a) 


(2HCI) 


2.8x 10* 




3(a) 


(2HCI) 


1.05x 10-7 




3(z) 


(2HCI) 


1.0x10* 


25 


3(ff) 


(2HCI) 


4.2x10 9 




6(c) 


(2HCI) 


2.3x1 r>* 




6(k) 


(2HCI) 


6.3x10-7 


30 


6(l) 


(free base) 


2.15x10-7 




6(o) 


(2HCI) 


1.3x10-7 




8 


(2HCI) 


8.9x1 0-7 


35 


6(x) 


(2HCI) 


2.7x10-7 




11(a) 


(2HCI) 


8.7x10-7 




11(d) 


(HCI) 


4.7x1 O* 


40 


11(e) 


(2HCI) 


5.5x10-7 



(2) Inhibitory effect on TXA 2 synthetase 
45 Method 

Male Wistar rats were starved overnight Five hundreds microliter of heparinized (10UVimL) whole blood 
was collected from abdominal aorta using polyethylene syringe (needle: 22 or 26G). The blood freshly drawn 
from animal was preincubated with 5 pl_ of test compound at 37 °C. Five minutes later, 2.5 pL of 6 mM of Ca 

so tonophore A23187 (final concentration of 30 pM) was added into tube, and incubation mixture was further in- 
cubated for 1 5 min. The reaction was terminated by centrifugation of tubes at 12,000 rpm for 2 min. TXB 2 content 
in the supernatant was determined by EIA as follows. 

One milliliter of 0.5 M glycine- HCI buffer (pH 3.2) was added to 100 pL of sample. The samples were mixed 
well and centrifuged at 1 ,700 6 for 10 min at 4 °C. The extracted supernatant was applied to a SEP-PAK (reg- 

55 istered Trade Mark) C 18 cartridge (Waters Assoc.). After washing with 1 0 mL of distilled water followed by 10 
mL each of 15% ethanol and petroleum ether, the sample was eluted with 3 mL of ethyl acetate. The ethyl 
acetate fraction was evaporated to dryness under gentle N 2 stream and the residue was dissolved in EIA buffer 
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(final volume of 1 ml_) following the addition of 300 uL of 0.01 M NaHCCVNaOH buffer (pH 1 0.0). EIA for TXB2 
was carried out according to a legend attached to the kit (Chyman Chemical Co., Inc.). Overall recovery of 
TXB 2 in this extraction procedure was 90%. The IC50 values (concentration that produced 50% inhibition of 
TXB 2 synthesis) for the compounds examined were determined from concentration-response curves. 

Result 



Table 2: Inhibitory activity on TXA 2 synthetase 



10 


Compounds Example No. 


Inhibitory activity ICa* (M) 




3(e) 


(free base) 


5.8x10* 




5 


(free base) 


2.2x10-7 


15 


11(e) 


(2HCI salt) 


1.77x10-* 




6(bb) 


(2HCI salt) 


2.0x1 0- 7 




6(kk) 


(2HQ salt) 


3.6x10* 


20 


6(nn) 


(2HCI salt) 


1.35X10- 6 




18(a) 


(2HCI salt) 


1.33x10-8 



On the other hand, it was confirmed that the acute toxicity of the compound of the present invention is 
very weak. Therefore, the compounds of the present invention may be considered to be sufficiently safe and 
suitable for pharmaceutical use. 

Application for Pharmaceuticals 

For the purpose above described, the compounds, of the formula (I), of the present invention, pharma- 
ceutically acceptable salts and acid addition salts thereof and hydrates thereof may be normally administered 
systemically or partially, usually by oral or parenteral administration. 

The doses to be administered are determined depending upon age, body weight, symptom, the desired 
therapeutic effect, the route of administration, and the duration of the treatment etc. In the human adult, the 
doses per person are generally between 1 mg and 1000 mg, by oral administration, up to several times per 
day, and between 1 mg and 100 mg, by parenteral administration up to several times per day, or continuous 
administration between 1 and 24 firs, per day intravenously. 

As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases 
in which doses lower than or greater than the ranges specified above may be used. 

Administration of the compounds of the present invention, may be as solid compositions, liquid composi- 
tions or other compositions for oral administration, as injections, liniments or suppositories etc. for parenteral 
administration. 

Solid compositions for oral administration include compressed tablets, pills, capsules, dispersible powders, 
and granules. Capsules include hard capsules and soft capsules. 

In such compositions, one or more of the active compound(s) is or are. admixed with at least one inert 
diluent (such as lactose, mannitol, glucose, hydroxypropyt cellulose, micro crystalline cellulose, starch, poly- 
vinylpyrrolidone, magnesium metasilicate aluminate etc.) The compositions may also comprise, as is normal 
practice, additional substances other than inert diluents: e.g. lubricating agents (such as magnesium stearate 
etc.), disintegrating agents (such as cellulose calcium glycolate etc.), stabilizing agents (such as lactose etc.), 
and assisting agents for dissolving (such as glutamic acid, aspartic acid etc.). 

The tablets or pills may, if desired, be coated with film of gastric or enteric material (such as sugar, gelatin, 
hydroxypropyl cellulose or hydroxypropylmethyl cellulose phthalate etc.), or be coated with more than two 
films. And further, coating may include containment within capsules of absorbable materials such as gelatin. 

Liquid compositions for oral administration include pharmaceutically-acceptable solutions, emulsions, sus- 
pensions, syrups and elixirs. 

In such compositions, one or more of the active compound(s) is or are comprise in inert dluent(s) com- 
monly used in the art (purified water, ethanol etc.). 
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Besides inert diluents, such compositions may also comprise adjuvants (such as wetting agents, suspend- 
ing agents etc.), sweetening agents, flavouring agents, perfuming agents and preserving agents. 

Other compositions for oral administration include spray compositions which may be prepared by known 
methods and which comprise one or more of the active compound (s). 
5 Spray compositions may comprise additional substances other than inert diluents: e.g. stabilizing agents 

(sodium sulfite etc.), isotonic buffer (sodium chloride, sodium citrate, citric acid etc.) 

For preparation of such spray compositions, for example, the method described in the United States Patent 
No. 2,868,691 or 3,095,355 (herein incorporated in their entireties by reference) may be used. 

Injections for parenteral administration include sterile aqueous or non-aqueous solutions, suspensions and 
10 emulsions. In such compositions, one more of active compound(s) is or are admixed with at least one of inert 
aqueous diluent(s) (distilled water for injection, physiological salt solution etc.) or inert non-aqueous diluent(s) 
(propylene glycol, polyethylene glycol, olive oil, ethanol, POLYSOLBATE80 (registered trade mark) eta). 

Injections may comprise additional other than inert diluents: e.g. preserving agents, wetting agents, emul- 
sifying agents, dispersing agents, stabilizing agent (lactose etc), assisting agents such as assisting agents 
is for dissolving (glutamic acid, aspartic acid etc.). 

They may be sterilized for example, by filtration through a bacteria-retaining filter, by incorporation of ster- 
ilizing agents in the compositions or by irradiation. They also be manufactured in the form of sterile solid com- 
positions, for example, by freeze- drying, and which can be dissolved in sterile water or some other sterile dilu- 
ents for injection immediately before used. 
20 Other compositions for parenteral administration include liquids for external use, and endermic liniments 
(ointment etc.), suppositories and pessaries which comprise one or more of the active compound(s) and may 
be prepared by known methods. 

Reference example and Examples 

25 

The following Reference examples and examples are intended to illustrate, but not limit, the present in- 
vention. In Reference examples and examples, "mp" shows "melting point". 

Reference example 1 

30 

4-f luoroisatoic anhydride 




To a solution of 2-amino-4-fluorobenzoic acid (4.65 g) in 50 mL of mixed solvent (10:1= toluene : tetra- 
hydrofuran) was added phosgene (4.46 g, 1.93 M solution of toluene ) dropwise via a drop funnel. The mixture 
was stirred at room temperature for 1 hour and then heated to reflux over night The mixture was concentrated 
45 to about 1 0 mL and cooled in refrigerator. The precipitate was filtered, washed with ether (5 mL X 2) and air- 
dried to give the title compound (5.43 g) as a white solid having the following physical data. 
NMR (200MHz, DMSCMJ6): 8 6.92 (dd, 1H), 7.11 (td, 1H), 8.00 (dd, 1H), 11.92 (broad, 1H). 

Reference example 2 

50 

4-fluoroanthranilamide 



O 
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A solution of the isatolc anhydride compound (3.62 g, prepared in Reference example 1) In 100 mL of tet- 
rahydrofuran was placed In a 200 mL round bottle equipped with gas in- and outlet The anhydrous ammonia 
gas was gently bubbled into the solution for 1.5 to 2 hours. After removal of the solvent the residue was taken 
up in methylene chloride (30 mL) and water (30 mL). The precipitate was collected by filtration and washed 
with methylene chloride (10 mL) to give the title compound (1.95 g) as a pale white solid having the following 
physical data. 

NMR (200MHz, DMSO-d6): 8 6.70 (m, 1H), 6.82 (m, 1H), 6.90 (broad, 2H), 7.72 (m, 1H). 

The following compounds were obtained by the same procedure as Reference example 1 and Reference 
example 2, by using the corresponding substituted anthranilic acid compound. 

Reference example 2(a) 

5-methylanthranilamide 



O 




The product was collected by filtration as a pale solid. 

NMR (200MHz, DMSO-d6): 8 2.24 (s, 3H), 5.50 (broad, 2H), 6.62 (d, 1H), 7.07 (dd. 1H), 7.16 (d, 1H). 

Reference example 2(b) 

5-chloroanthranilamide 



O 




The product was collected by filtration as a pale solid. 

NMR (200MHz, DMSO-d6): 8 5.68 (broad, 2H), 6.64 (d, 1 H), 7.20 (dd, 1 H), 7.35 (d f 1 H). 

Reference example 2(c) 

5-bromoanthranflamide 



O 




The product was collected by filtration as a pale brown. 

NMR (200MHz, DMSO-d6): 8 6.66 (dd,1H) 6.72 (broad. 2H). 7.20 (broad, 1H). 7.26 (dt. 1H), 7.70 (t, 1H), 7.82 
(broad, 1H). 

Reference example 2(d) 
5-nitroanthranilamide 
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0 2 N 




NH 2 



NH 2 



The product was collected by filtration as a solid. 

NMR (200MHz f DMSO-d6): 6 6.80 (dd,1H) 7.40 (broad, 1H), 7.90 (broad, 2H), 8.03 (dt, 1H), 8.20 (broad, 1H), 
8.56 (t, 1H). 

Reference example 3 

4-fluoro-2-[N-(3-pyridylcai1x>nyl)arnino]benzarnide 



To a solution of the anthranilamide compound (1 .54 g, prepared in Reference example 2) and triethylamine 
(1.4 g) in 100 mLof tetrahydrofuran was added nicotinoyl chloride hydrochloride (1.95 g). The resulting mixture 
was heated to reflux for one to three days and then concentrated. The residue was taken up in water (25 mL) 
and chloroform (30 mL). The insoluble crude product was collected by filtration and then vacuum dried. The 
crude product was triturated with 10 mLof ether and pentane solution (1:1) to afford the title compound (2.27 
g) as a white solid having the following physical data. 

NMR (200MHz. DMSO-d6): 5 7.10 (td, 1H), 7.80 (m, 1H), 7.99 (broad, 1H), 8.07 (m, 1H), 8.40-8.55 (m, 3H), 
8.90 (m, 1H), 9.15 (m,1H). 

Reference example 4 

7-fluoro-2-(3-pyridyl)quinazolin-4-one 



To a suspension of the benzamide compound (1.6 g, prepared in Reference example 3) in 60 mLof toluene 
was added sodium met hoxide (853 mg). The solution was heated to reflux for one to three days. After cooling 
to room temperature, the mixture was quenched with ammonium chloride solution (30 mL) with a vigorously 
shaking. The mixture was cooled in refrigerator and the insoluble product was collected by filtration and dried 
in vacuum to give the title compound (1.39 g) as a white solid having the following physical data. 
NMR (200MHz, DMSO-d6): 8 7.43 (td, 1H), 7.53-7.64 (m, 2H), 8.20-8.28 (m, 1H), 8.50 (dt 1H), 8.78 (dd. 1H), 
9.29 (m f 1H). 

Reference example 5 

4-chloro-7-fluoro-2-(3-pyridyl)quinazoline hydrochloride 




O 




N 
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a 




N 



A suspension of thequinazolinone compound (1.2 g, prepared in Reference example 4) in 20 mLof thionyl 
chloride was heated to reflux for three hours. The excess of thionyl chloride was removed by distillation. The 
residue was distilled azeotropically with benzene (5 mLX 3) and then reduced the total volume to about 5 mL 
After cooling in refrigerator, precipitate was collected by filtration and washed with benzene twice to give the 
title compound (1.38 g) as a crystalline solid having the following physical data. 

NMR (200MHz, DMSO-d6): 8 7.80-7.95 (m, 2H), 8.07 (dd, 1H), 8.43-8.49 (m, 1H) f 8.95 (d, 1H), 9.06 (dt, 1H), 
9.65 (m, 1H). 

The following compounds were obtained by the same procedure as Reference example 3-* Reference ex- 
ample 4-> Reference example 5, by using the anthranilamide compound prepared in Reference example 2(a), 
2(b) or 2(c), or being on sale, and the corresponding acid chloride. 

Reference example 5(a) 

4-chloro-6-methyl-2-(3-pyridyl)quinazoline hydrochloride 



The product was collected by filtration as a white solid. 

NMR (200MHz, DMSO-d6): 8 2.62 (s f 3H), 7.96-8.14 (m, 4H), 8.98 (d, 1H), 9.16 (d, 1H), 9.63 (m, 1H). 
Reference example 5(b) 

4,6-dichloro-2-(3-pyridy1)quinazoline hydrochloride 




a 




The product was collected by filtration as a white solid, 
mp : 210-214 °C. 

NMR (CDCI3): 5 7.28-8.17 (m, 3H), 8.35 (m, 1H), 8.89 (dd. 1H), 9.55 (dt, 1H), 9.98 (d, 1H). 
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Reference example 5(c) 

4-chloro-6,7-dimethoxy-2-(a-pyridyl)quinazoline hydrochloride 

a 




The product was collected by filtration as a white solid. 

NMR (200MHz, DMSCMJ6): 5 4.04 (s, 3H), 4.06 (s, 3H), 7.46 (s, 1H), 7.56 (s, 1H), 7.95 (m, 1H), 8.93 (d, 1H), 
9.09 (d f 1H), 9.60 (m,1H). 

Reference example 5(d) 

4-chloro-2-(2-pyridyl)quinazoline 



a 




The product was collected by filtration as a light brown powder, 
mp : 120-121 °C 

Reference example 5(e) 

6-bromo-4-chloro-2-(3-pyridyi)quinazoline hydrochloride 



a 




NMR (200MHz, DMSO-d6): 6 8.02 (m, 1H) 8.14 (dd, 1H), 8.33 (dt, 1H), 8.50 (t, 1H), 9,01 (d, 1H), 9.14(d, 1H), 
9.64 (t,1H). 

Reference example 6 

2-[N-(3-pyridylcarbonyl)amino]benzamide 
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5 




o 

N 



10 



To a solution of anthranilamide (8.2 g, being on sale) and triethylamine (18.0 g) in 100 mL of tetrahydro- 
furan/methylene chloride (1:1), was added nicotinoyl chloride hydrochloride (10.8 g). The mixture was allowed 
to stir at room temperature, under nitrogen atmosphere, for six hours. The solution was then concentrated under 
reduced pressure. The concentrate was taken up in ethyl acetate and water and the mixture filtered. The solid 
15 material was triturated in ether and filtered to give the title compound (11.5 g) as a yellow powder having the 
following physical data, 
mp : 220-222 °C. 

Reference example 7 

20 

2-(3-pyridyl)quinazolin-4-one 



To a solution of the benzamide compound (11.5 g, prepared in Reference example 6) in 100 mL of toluene 
was added 95% sodium methoxide (5.7 g). The solution was heated at 60-80° C for three hours under nitrogen 
atmosphere. After cooling to room temperature, the solution was d luted with ammonium chloride solution. After 

35 stirring for one-half hour, the mixture was filtered. An NMR of the filtered material indicated the reaction was 
incomplete. The material was taken up in toluene and ethanol and 95% sodium methoxide (5.7 g) was added. 
The resulting solution was heated to reflux and stirred via a mechanical stirrer, under nitrogen atmosphere, 
overnight The solvent had evaporated and the concentrate in the flask was collected and washed with am- 
monium chloride solution and methylene chloride. The solid material was collected by filtration and allowed to 

40 dry to give the title compound as a gray powder having the following physical data, 
mp : 275-276 °C. 

NMR (200MHz, DMSO-d6): 5 7.50-7.61 (m, 2H), 7.75-7.90 (m, 2), 8.1 6 (d, 1 H), 8.49 (m, 1 H), 8.77 (d, 1 H), 9.31 
(S, 1H). 

IR (KBr): v 3185 (w), 3045 (m), 2915 (w). 1677 (s), 1603 (m), 1558 (w). 1474 (m), 769 (m) crfH. 

45 

Reference example 8 
4-chloro-2-(3-pyridyl)quinazoline 



O 



30 



25 




50 



55 
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10 



15 



20 



A solution of the quinazolinone compound (6.7 g, prepared in Reference example 7) and 5.7 mL of N,N- 
dimethylaniline in 200 mL of benzene was heated to reflux, under nitrogen atmosphere, for one-half hour with 
the removal of 1 5 mL of distillate. After cooling to room temperature, phosphorus oxychloride (4.5 g) was added 
and the resulting solution heated to reflux for six hours. After cooling to room temperature, the solution was 
washed with ice water and dilute sodium hydroxide solution. The organic extract was dried over sodium sulfate 
and concentrated under reduced pressure. The concentrate was triturated in ether and collected to give the 
title compound (3.0 g) having the following physical data, 
mp: 178-179 °C. 

The following compounds were obtained by the same procedure as Reference example 6-* Reference ex- 
ample 7-> Reference example 8, by using anthranilamide and the corresponding acid chloride. 

Reference example 8(a) 

4-chloro-2-(4-pyridyl)quinazoline 




25 The product was collected by filtration as a brown solid, 
mp: 158-160 °C 

Reference example 8(b) 

30 4-chloro-2-(2-chloro-5-pyridy1)quinazoline 



35 



45 




40 N 

NMR (CDCI 3 ): 5 7.47 (d, 1H), 7.73 (t, 1H), 7.95 (t, 1H), 8.05-8.32 (m, 2H), 8.81 (dd, 1H) 9.55 (ds, 1H). 
Reference example 8(c) 



4-chloro-2-(2-thienyl)quinazoline 



50 



55 




The product was collected by filtration as a tan powder, 
mp : 121-124 °C 
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Reference example 8(d) 
4-chloro-2-(2-fijryl)quinazoline 



25 



30 



50 



55 




10 



The product was collected by the filtration as a tan powder. 
is mp: 116-119 °C 

Reference example 9 

5-nitro-2-|N"(3-pyridylcarbonyl)amino]benzamkJe 

20 



0 2 N 




The title compound was obtained by the same procedure as Reference example 3, by using 5-nitroanthra- 
nilamide (prepared in Reference example 2 (d)). 
The product was collected by filtration as a white solid. 

NMR (200MHz f DMSO-d6): 8 7.70 (m, 1H), 8.20 (broad, 1H), 8.35 (dt, 1H), 8.49 (dd, 1H), 8.85-8.92 (m, 3H), 
35 9.15 (t,1H). 

Reference example 10 

4-chloro-6-nitro-2-(3-pyridyl)quinazoline 

40 



0 2 N 




A suspension of the benzamide compound (0.925 g, prepared in Reference example 9) in phosphorous 
oxychloride (6 mL) was heated to reflux for 1 6 hours. After cooling to room temperature, the mixture was diluted 
by chloroform (30 mL) and then poured into 30 mL of ice-water mixture. The mixture was cooled in ice bath 
and carefully neutralized to pH 8 with a temperature control under 1 0 °C. The aqueous layer was extracted 
with chloroform (50 mL X 3). Combined organic layers were dried over with potassium carbonate and concen- 
trated under reduced pressure to give the title compound (0.8 g) having the following physical data. 
NMR (CDCI 3 ): 5 7.27-7.35 (m, 2H), 7.52 (dd, 1H), 8.46-8.63 (m, 3H), 8.87 (d, 1H), 9.42 (s, 1H). 
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Example 1 

4-phenylmethylamino-7-fluorD-2-(3-pyridyl)quinazoline 



5 



10 




15 To a warm solution of the 4-chloroquinazoline compound (1 . 1 8 g, prepared in Reference example 5) in 50 
mL ethanol was added phenylmethylamine (2.00 g). The mixture was heated to reflux for sixteen hours. The 
solution was then concentrated and the residue taken up in chloroform and ammonium chloride solution. The 
aqueous layer was extracted with chloroform (30 mL X 3) and dried over sodium sulfate. After concentration, 
the residue was triturated in pentane/ether solution to give the title compound (0.88 g) as a pale white solid 

20 having the following physical data, 
mp : 199-203 °C. 

NMR (CDCI 3 ): 5 5.00 (d, 2H) f 6.01 (broad. 1H), 7.20 (td, 1H), 7.25-7.50 (m, 6H), 7.55 (dd, 1H), 7.70-7.77 (m, 
1H), 8.70 (dd, 1H), 8.79 (dt, 1H), 9.74 (m, 1H). 

IR (KBr): v 697 (s), 775 (s), 1166 (m), 1259 (m), 1341 (s), 1375 (s), 1444 (s), 1535 (s), 1592 (s). 1626 (s), 3135 
25 (m), 3250 (m) cnr 1 . 

Example 2 

4-phenylmethylamino-7-fluoro-2-(3-pyridyl)quinazoline dihydrochloride 

30 



35 




To a suspension of the free base (0.70 g, prepared in Example 1) in 10 ml methanol was added excess 
amount of HCI in methanol. The mixture was stirred at room temperature for a half of an hour. The solvent was 
removed and the residue was triturated in ether (30 ml). The title compound (0.84 g) as a white powder having 
the following physical data, was obtained after filtration. 
45 mp : 250 °C. 

NMR (CDCI3): 8 4.50 (d, 2H), 7.25-7.40 (m, 3H), 7.49-7.53 (m. 2H), 7.64 (dt, 1H), 7.82 (dd, 1H), 7.99 (m, 1H), 
8.67 (m,1H), 8.97 (dd, 1H), 9.15 (dd, 1H), 9.60 (d, 1H), 10.18 (broad, 1H). 

IR (KBr): v 704 (m), 1266 (m), 1457 (s), 1574 (s), 1632 (s), 2920-2440 (broad, s), 3115 (broad, s) cnr'. 
50 Example 3 

The following compounds were obtained by the same procedure as Example 1, or Example 1 and Example 
2, by using the corresponding 4-chloroquinazoline compound prepared by Reference example 5, 5(a) to 5(e) 
or Reference example 8, 8(a) to 8(d) and the proper amine. 

55 

Example 3(a) 

4-phenylmethylamino-6-methyl-2-(3-pyr1dyl)quinazoline and its salt 
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CH 3 




N 



(2HCI) 



(free base) 

The product was collected by filtration as a white solid, 
mp: 179-180 °C (dec.). 

NMR (CDCI 3 ): 8 5.03 (d, 2H), 5.97 (broad, 1H), 7.28-7.53 (m, 7H) ? 7.61 (dd, 1H), 7.86 (d, 1H), 8.69 (dd, 1H), 
8.80 (dt,1H), 9.76 (m,1H). 

IR (KBr): v 699 (w), 1365 (m), 1407 (w), 1437 (w), 1535 (s), 1569 (s) f 1591 (s), 3200 (m) cnr\ 
(2HCI salt) 

The product was collected by filtration as a white powder, 
mp : 265-269 °C (dec.). 

NMR (CDCI3): 8 2.50 (s, 3H), 5.03 (d, 2H), 7.28-7.42 (m f 3H), 7.48-7.53 (m, 2H), 7.80-7.91 (m, 2H), 8.06 (d, 
1H), 8.45 (s f 1H). 8.91-9.00 (m, 2H), 9.55 (m f 1H). 

IR (KBr): v 704 (w), 1388 (m), 1568 (s) f 1593 (s), 1617 (s), 2400-3100 (broad, s). 3200 (m), 3410 (broad, m) 
cnr 1 . 

Example 3(b) 

4-phenylmethylamino-6-chloro-2-(3-pyridyl)quinazoline and its salt 



(free base) 

The product was purified by column chromatography, 
mp : 240 °C. 

NMR (CDCI3): 8 5.00 (d. 2H). 5.92 (broad, 1H), 7.32-7.51 (m, 6H), 7.71 (m, 2H), 7.90 (d, 1H), 8.71 (dd, 1H), 
8.79 (dt, 1H), 9.75 (d, 1H). 

IR (KBr): v 697 (m). 1368 (s), 1419 (m), 1439 (m), 1534 (s), 1568 (s), 1590 (s), 3260 (w) crrr-i. 
(2HCI salt) 

The product was collected by filtration as a white powder, 
mp : 255 °C (dec.). 

NMR (CDCI3): 8 4.99 (d, 2H), 7.25-7.42 (m, 3H), 7.45-7.55 (m, 2H), 7.96-8.10 (m, 3H), 8.72 (m, 1H), 8.96 (d, 
1H), 9.15 (d,1H), 9.60 (m,1H). 

IR (KBr): v 671 (w), 709 (m), 1356 (m), 1387 (s), 1457 (m), 1488 (m), 1518 (m), 1569 (s), 1608 (s), 1631 (s), 
2335-2890 (broad, s), 3825 (s), 3230 (m), 3425 (m) cnr'. 

Example 3(c) 

4-phenylmethylamino-6,7-dimethoxy-2-(3-pyridyl)quina20line and its salt 
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CH 3 0 



CH 3 0. 




N 



(free base) 

The product was collected by filtration as a white solid, 
mp: 193-196 °C. 

NMR (200MHz, DMSCMJ6): 8 3.92 (s, 3H), 3.94 (s, 3H), 4.92 (d f 2H) f 6.90 (broad, 1H), 7.23-7.38 (m. 4H), 7.46- 
7.55 (m, 3H), 7.76 (s, 1H), 8.62-8.78 ( m, 3H), 9.52 (m, 1H). 

IR (KBr): v 698 (m), 850 (m), 1026 (m), 1131 (m), 1183 (m), 1213 (s), 1243 (s), 1366 (s), 1450 (s), 1501 (s), 
1528 (s), 1591 (s), 1622 (m), 3270 (w) cnr\ 
(2HCI salt) 

The product was collected by filtration as a white solid, 
mp : 240 °C (dec.). 

NMR (200MHz, DMSO-d6): 8 3.98 (s, 6H), 5.01-5.06 (m, 2H), 7.25-7.41 (m, 3H), 7.74 (s, 1H), 7.85 (m, 1H), 
8.14 (s, 1H), 8.90-8.95 (m, 2H), 9.56 (m, 1H). 

IR (KBr): v 1243 (w), 1287 (s), 1378 (m), 1473 (m), 1504 (s), 1542 (m), 1596 (m), 1634 (s), 2400-3200 (broad, 
s), 3440 (broad, s) crrr 1 . 

Example 3(d) 

4-phenylmethylamino-2-(2-pyridyl)quinazoline and its salt 



(free base): 

The product was collected by filtration as a tan solid. 

mp : 165-169 °C 

(2HCI salt) 

mp : 140-155 °C 

NMR (200MHz, DMSO-d6): 8 5.12 (d, 2H), 7.35 (m, 3H), 7.58 (d, 2H), 7.83 (qd, 2H), 8.07 (t. 1H). 8.19-8.36 
(m, 2H), 8.64 (d, 1H), 8.82 (d, 1H), 8.93 (d, 1H), 11.40 (t, 1H). 

IR (KBr): v 3370 (m), 3220 (m), 3200-2700 (m), 1625 (s), 1562 (s), 1524 (m), 1466 (m), 1385 (m), 765 (m) crrH. 
Example 3(e) 

4-phenylmethylamino-2-(3-pyridyl)quinazoline and its salt 
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N 



(free base) 
mp: 137-1 38 °C. 

NMR (CDCI3): 6 5.01 (d, 2H), 6.20 (t, 1H), 7.26-7.49 (m, 6H), 7.71-7.79 (t, 3H) P 7.95 (d, 1H). 8.68 (bs, 1H), 8.82 
(d,1H), 9.75 (bs f 1H). 

IR (KBr): v 3305 (m), 1584 (s), 1520 (s), 1437 (m). 1410 (m), 1365 (s), 1325 (w), 765 (m), 694 (m) cnr\ 

(2HCI salt) 

mp : 225-235 °C 

NMR (200MHz, DMSO-d6): 5 5.05 (d, 2H), 7.22-7.43 (m, 3H), 7.52 (m, 2H), 7.78 (t, 1H), 7.94-8.13 (m, 2H), 

8.36 (s, 1H), 8.78 (d, 1H), 9.00 (dd, 1H), 9.12 (dd, 1H) f 9.70 (s, 1H), 11.16 (broad t, 1H). 

IR (KBr): v 3300-2615 (broad.s), 1629 (s), 1605 (s), 1569 (s), 1456 (m), 1384 (m), 763 (m), 705 (m) cnH. 

Example 3(f) 

4-phenylamino-2-(3-pyridyl)quinazoline 



The product was collected by filtration as a yellow powder, 
mp: 173-1 78 °C. 

NMR (200MHz, DMSO-d6): 5 7.29 (t, 1H), 7.53 (t, 2H), 7.72-8.17 (m, 6H), 8.80 (d, 1H), 8.93 (d, 1H), 9.05 (d, 
1H), 9.52 (s r 1H), 10.81 (bs, 1H). 

IR (KBr): v 3160 (bw), 1559 (s), 1520(s), 1411 (m), 1363 (m) f 754 (m) crrri. 
Example 3(g) 

4-(3-methoxycarbonylphenyl)amino-2-(3-pyiidyl)quinazoline 




NH 
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NH 




COOCH3 




N 



The product was collected by filtration as a yellow powder, 
mp : 228-245 °C. 

NMR (200MHz, DMSO-d6): S 3.94 (s, 3H), 7.56-8.04 (m, 7H) t 8.72-9.08 (m, 4H) f 9.57 (s, 1H), 10.61 (bs, 1H). 
IR (KBr): v 3400 (bw), 1717(m), 1562 (s), 1520 (m), 1447 (m), 1374 (m), 1299 (m), 1278(m). 752 (m), 672 (w) 
cnr 1 . 

Example 3(h) 

4-(4-cart)oxyphenylrnethyl)arnino-2-(3-pyridyl)quinazoline 



mp: 285-294 °C 

NMR (200MHz, DMSO-d6): 6 4.98 (d, 2H), 7.50-7.62 (m, 4H), 7.81 (d, 2H), 7.90 (d, 2H), 8.37 (d, 1H). 8.65 (m, 
2H), 9.13 (t,1H) f 9.49 (s, 1H). 

IR (KBr): v 3340 (broad), 1747 (m), 1586 (s), 1531 (s), 1366 (m), 765 (m) cm~\ 
Example 3(i) 

4-(2-thienylmethyl)amino-2-(3-pyridyl)quinazoline and its salt 



(free base) 
mp: 195-197 °C 

NMR (200MHz, DMSO-d6): 5 5.08 (d, 2H), 6.99 (m, 1H), 7.19 (m, 1H), 7.35 (dd, 1H), 7.55 (m, 2H), 8.30 (s, 
1H), 8.69 (m, 1H), 8.83 (m, 1H), 9.13 (t, 1H). 

IR (KBr): v 3260 (bw), 1583 (s), 1525 (s), 1449 (m), 1359 (s), 763 (m), 747 (m), 720 (m) cnr 1 . 





N 
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(2HCI salt) 

mp : 255 °C (dec). 

NMR (200MHz, DMSO-d6): 8 5.20 (d, 2H) f 7.01 (m, 1 H), 7.22 (m, 1H), 7.43 (s, 1H), 7.77 (t, 1H), 8.00 (m, 3H), 
8.21 (d, 1H), 8.61 (d, 1H) f 8.99 (d, 1H), 9.23 (d, 1H), 9.74 (s, 1H), 10.45 (bs, 1H). 

IR (KBr): v 3405 (w), 3060-2615 (broad, m), 2363 (w), 1631(s), 1608 (s). 1570 (s), 1458 (m), 1387 (m), 773 
(m), 712 (m) crrr 1 . 

Example 3(j) 

4-(3-chlorophenylrnethyl)amino-2-(3-pyridyl)quinazoline and its salt 




(free base) 
mp : 203-205 °C 

NMR (200MHz, DMSO-d6): 8 4.92 (d, 2H). 7.27-7.61 (m, 6H). 7.82 (d, 2H), 8.33 (d, 1H), 8.66 (m, 2H), 9.08 (t, 
1H), 9.53 (s, 1H). 

IR (KBr): v 3245 (w), 3050-2800 (w), 1586 (s) f 1533 (m), 1436 (w), 1412 (w), 1366 (m), 765 (w) crrr'. 

(2HCI salt) 

mp : 235-250 °C 

NMR (200MHz, DMSO-d6): 8 5.05 (d, 2H), 7.35 (m, 2H), 7.49 (m, 1H), 7.62 (s, 1H), 7.78 (t, 1H), 7.90-8.12 (m, 
2H), 8.28 (s, 1H). 8.97 (m. 1H), 9.13 (dd, 1H). 9.66 (s, 1H), 10.97 (bs. 1H). 

IR (KBr): v 3035 (m), 2900-2700 (m), 1634 (m), 1610 (m), 1569 (m), 1387 (w), 780 (w), 710 (w) cm-i. 
Example 3(k) 

4-(3-pyrWylmethyl)amlno-2-(3-pyridyl)quinazolirie and Its salt 




(3HCI) 



(free base) 
mp: 157-161 °C 

NMR (200MHz. DMSO-d6): 5 4.95 (d, 2H), 7.33 (m, 1H), 7.55 (m, 2H). 7.85 (m, 3H), 8.33 (d, 1H), 8.46 (dd, 
1H), 8.65-8.76 (m, 3H), 9.10 (t, 1H), 9.57 (s, 1H). 

IR (KBr): v 3255 (m), 3050-2900 (w), 1586 (s), 1533 (s). 1438 (m), 1368 (s), 763 (m), 700 (m) cm-'. 

(3HCI salt) 

mp : 24f>257 °C 

NMR (200MHz, DMSO-d6): 8 5.25 (d, 2H), 7.77 (t, 1H), 8.07 (m, 2H) f 8.29 (d, 1H), 8.83 (m, 4H), 9.00 (d, 1H), 
9.19 (m, 2H), 9.69 (s, 1H), 11.25 (bs, 1H). 

IR (KBr): v 3500 (w), 3100-2500 (broad, m), 1633 (s), 1611(s), 1569 (m), 1542 (m), 1457 (w), 790 (w), 720 (w) 
cm 1 . 
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Example 3(l) 



4-(3,4^imethoxyphenyimethyl)amino-2-(3-pyridy!)quinazoline and its salt 




,OCH 3 



OCH3 



(2HCI) 



(free base) 
mp: 155-159 °C 

NMR (200MHz. DMSO-d6): 8 3.71 (d, 6H), 4.85 (d, 2H), 6.83-7.05 (m, 2H), 7.18 (s, 1H), 7.54 (m f 2H), 7.82 (d. 
2H), 8.32 (d, 1H), 8.68 (dd, 1H). 8.77 (dd, 1H), 9.01 (t, 1H), 9.63 (s, 1H). 

IR (KBr): v 3395 (w), 3200-2900 (w), 1584 (s), 1514 (s) t 1364 (m), 1263 (m), 1025 (m), 764 (w) cnr 1 . 
(2HCI salt) 
mp: 215-220 °C 

NMR (200MHz, DMSf>d6): 8 3.70 (s, 6H), 4.97 (d, 2H), 6.90 (d, 1H) 7.02 (d, 1H) f 7.24 (s, 1H) f 7.77 (t, 1H), 

7.92 (m, 1H), 8.04 (t, 1H), 8.73 (d, 1H), 8.97 (d, 1H), 9.16 (dd,1H), 9.70 (s, 1H) f 10.94 (bs, 1H). 

IR (KBr): v 3404 (m), 3200-2300 (m), 1631 (s), 1610 (s), 1569 (s), 1514 (s), 1264 (m), 765 (m) cm-i. 

Example 3(m) 

4-phenyiethy1amino-2-(3-pyridy1)quinazoline and its salt 



(free base) 
mp: 136-139 °C 

NMR (200MHz, DMSO-d6): 6 3.07 (t, 2H), 3.89 (q, 2H), 7.20-7.30 (m, 3H), 7.32 (d, 2H). 7.55 (m, 2H), 7.82 (s, 
2H), 8.26 (s, 1H), 8.59 (t, 1H), 8.70 (m, 2H), 9.65 (s, 1H). 

IR (KBr): v 3290 (m), 3050-2900 (w) f 1591 (s) f 1514 (s), 1534 (s) f 1442 (m), 1370 (s), 761 (m), 702 (m) cm-i. 
(2HCI salt) 

mp : 220-250°C (dec.). 

NMR (200MHz, DMSO-d6): 5 3.11 (t, 2H), 4.05 (q, 2H), 7.15-7.38 (m, 5H), 7.77 (t, 1H). 8.01 (m, 2H), 8.35 (d, 
1H), 8.70 (d, 1H), 9.01 (d, 1H), 9.15 (d, 1H), 9.69 (s, 1H), 10.68 (bs, 1H). 

IR (KBr): v 3400 (w), 3100-2500 (m), 1633 (s), 1613 (s), 1570 (m), 1457 (m), 1385 (m), 790 (w), 720 (w) 
cm- 1 . 

Example 3(n) 

4-(3-trffluOTomethylphenylri>ethy^^ 
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CF 3 



2HCI 



N 



mp : >280 °C 

NMR (200MHz, DMSCHJ6): 5 5.14 (d, 2H), 7.52-8.35 (m, 8H) f 8.70-9.20 (m, 3H), 9.67 (m, 1H). 



Example 3(o) 



4-(4-(N,N-diinethylamino)phenylmethyl)amin^ 




N 



3HCI 



N(CH 3 ) 2 



mp : 20O-250 °C (dec.). 

NMR (200MHz, DMSOd6): 8 3.04 (s, 6H), 5.05 (d, 2H), 7.50-8.30 (m t 8H), 8.72 (s, 1H), 8.92-9.12 (m, 2H) f 
9.60 (m, 1H). 

Example 3(p) 

4-(4-sulfamoylphenylmethyl)amino-2-(3-pyridyl)quinazoline dihydrochloride 



mp : 255-265 °C 

NMR (200MHz, DMSO-d6): 6 5.10 (d, 2H), 7.32 (bs, 2H), 7.66-8.20 (m, 8H), 8.62 (d, 1H), 8.95 (m, 2H), 9.56 
(ms, 1H). 

Example 3(g) 

4-phenylmethytamino-2-(4-pyridyl)quinazoline and its salt 
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(free base) 
mp: 195-197 °C 

NMR (200MHz, DMSO-d6): 5 4.96 (d, 2H), 7.19-7.66 (m, 6H), 7.83 (d, 2H), 8.30 (d, 2H) f 8.39 (d, 1H), 8.72 (d, 
2H), 9.10 (t, 1H). 

IR (KBr): v 3250 (w), 1585 (s), 1561(s) f 1529 (s) t 1411 (m), 1374 (s), 1325 (s), 768 (m), 702 (m) cnr\ 
(2HCI salt): 
mp : 260-270 °C 

NMR (200MHz. DMSO-d6): 8 5.02 (d. 2H), 7.22-7.40 (m, 3H), 7.51 (d, 2H), 7.75 (t, 1H), 8.00 (t 1H), 8.16 (d, 
1H) ( 8.66 (d, 1H), 8.81 (d, 2H). 9.06 (d, 2H), 10.32 (bs, 1H). 

IR (KBr): v 3385 (m). 3210 (m), 3060-2600 (s), 1627 (s), 1604 (s). 1567 (s), 1505 (m), 1452 (m), 1383 (m), 760 
(m), 709 (m) cmr 1 . 

Example 3(r) 

4-phen ylamino-2-(4-py ridyl)qu inazol ine 



mp : 270-274 °C 

NMR (200MHz, DMSO-d6): 5 7.22 (t, 1H), 7.70 (m, 1H) f 7.94 (m, 4H), 8.37 (m, 2H), 8.68 (d, 1H), 8.82 (d, 2H). 
10.13 (s, 1H). 

IR (KBr): v 3270 (m), 3145 (m), 1620 (s), 1572 (s), 1524 (s), 1488 (s), 1443 (s), 1414 (s), 1374 (s), 749 (m) f 
702 (m) cnr 1 . 

Example 3(s) 

4-phenyliriethylamino-2-(2-chloro-5-pyridyl)qujnazoline 




NH 
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mp : 212-214 °C 

NMR (CDCI3): 6 4.96 (d, 2H), 6.03 (bs, 1H), 7.20-7.55 (m, 7H), 7.66-7.95 (m, 3H), 8.78 (m, 1H), 9.52 (m, 1H). 
IR (KBr): v 3315 (w), 1580 (s), 1532 (ms). 1446 (mw), 1343 (m), 1269 (w) cur'. 

Example 3(t) 

4-phenylmethylamino-2-(2-thienyl)quinazoline 



mp : 158-163 °C 

NMR (200MHz, DMSO-d6): 5 4.88 (d, 2H), 7.14-7.53 (m f 6H). 7.62-7.81 (m, 3H), 7.92 (m f 1H), 8.30 (d, 1H), 
8.97 (t, 1H). 

IR (KBr): v 3305 (w), 1571 (s), 1519 (s), 1451(m), 1408 (m), 1377 (s), 769 (m), 730 (m), 737 (m) cnri. 
Example 3(u) 

4-phenylamino-2-(2-thienyl)quinazoline 



mp: 137-139 °C. 

NMR (200MHz, DMSO-d6): 6 7.20 (m, 2H) f 7.62-8.09 (m, 9H), 8.58 (d, 1H), 9.85 (s, 1H). 

IR (KBr): v 3430 (w) f 1616 (w), 1662 (w), 1561 (s), 1461 (m), 1488 (m), 1461 (m), 1406 (m) f 1374 (m), 749 (w) 

cnrr 1 . 

Example 3(v) 

4-phenylmethylamino-2-(2-furyt)quinazoline 





NH 




S 




mp : 152-154 °C 
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NMR (CDCI3): 6 4.95 (d, 2H), 6.00 (t, 1H), 6.56 (m f 1H), 7.31-7.49 (m, 7H), 7.62-7.76 (m, 3H), 7.97 (d, 1H). 
IR (KBr): v 3290 (m), 1589 (m), 1531 (s), 1365 (s), 1015 (m), 890 (m), 762 (s) crrr 1 . 

Example 3(w) 

4-phenylamino-2-(2-fijryl)quinazoline 




mp:183-184°C 

NMR (CDCI3): 8 6.58 (m, 1H) f 7.13-737 (m f 2H) f 7.3&-7.58 (q, 4H), 7.65 (s, 1H). 7.72-7.94 (m, 4H), 8.03 (d, 
1H). 

IR (KBr): v 3456 (w), 1607 (m), 1559 (s), 1524 (s), 1485 (s), 1446 (m), 1419 (m), 1360 (m), 748 (m) crrH. 
Example 3(x) 

6-chloro-4-(2-(1 -methyi-2-pyrroly1)ethyl)amino-2-(3-pyridyl)quinazdine and its salt 




(free base) 

The product was collected by filtration as a white solid. 

NMR (200MHz. DMSO-d6): 6 2.99 (t, 2H), 3.58 (s, 3H), 3.89 (q, 2H), 5.90 (m r 2H), 6.62 (m, 1 H), 7.55 (m. 1 H), 

7.83 (m, 2H), 8.44 (d, 1H), 8.70-8.75 (m, 3H), 9.61 (m, 1H). 

(2HCIsalt) 

The product was collected by filtration as a white powder, 
mp: 190-194 °C (dec). 

NMR (200MHz p DMSO-d6): 8 3.02 (t, 2H), 3.58 (s, 3H), 3.97 (q f 2H) f 5.88 (m, 2H), 6.60 (t, 1H), 7.97-8.14 (m, 
2H) f 8.16 (d, 1H), 8.74 (d, 1H), 8.99 (dd, 1H) f 9.16 (d, 1H), 9.63 (d, 1H), 10.00 (broad, 1H). 
IR (KBr): v 711 (w) f 709 (m), 1359 (m), 1388 (s), 1438 (m), 1549 (s), 1570 (s), 1599 (s), 1634 (s), 2065 (m), 
2365 (m), 2555 (s) t 3110 (m), 3360 (m) crrr 1 . 

Example 3(y) 

4-phenylmethylamino-6-brorno-2-(3-pyridyl)quinazoline and its salt 
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Br, 




N 



(2HCI) 



(free base) 

The product was collected by filtration as a solid. 

NMR (200MHz, DMSO-d6): $ 4.90 (d, 2H), 7.25-7.56 (m. 6H), 7.75 (d f 2H), 7.94 (dd, 1H), 8.66-8.71 (m, 3H), 
9.18 (broad, 1H), 9.54 (d, 1H). 
(2HCI salt) 

mp : 233-240 °C (dec). 

NMR (200MHz, DMSO-d6): 8 4.99 (d, 2H), 7.25-7.42 (m, 3H), 7.51-7.57 (m, 3H), 7.96-8.03 (m, 1H), 8.07-8.10 
(m, 2H), 8.93-9.00 (m, 2H), 9.19 (d, 1H), 9.62 (d, 1H), 10.30 (broad, 1H). 

IR (KBr): v 701 (m), 1357 (m). 1404 (s), 1446 (m), 1519 (s), 1549 (s), 1628 (s), 2400-3000 (broad, s), 3140 (s) 
crrr 1 . 

Example 3(z) 

4-pheny1methyiamino-6-nitro-2-(3-pyridyl)quinazoline and its salt 



(free base) 

The product was collected by filtration as a solid. 

NMR (200MHz, DMSO-d6): 8 4.95 (d, 2H), 7.25-7.40 (m, 3H), 7.48-7.58 (m, 3H), 7.93 (dd, 1H), 8.50 (dt, 1H), 
8.70-8.80 (m, 2H), 9.46 (d, 1H), 9.58 (d, 1 H), 9.70 (broad, 1H). 
(2HCI salt) 

mp: 289-292 °C (dec). 

NMR (200MHz, DMSO-d6): 5 5.00 (d, 2H), 7.25-7.42 (m, 3H), 7.51-7.55 (m, 2H), 8.04-8.09 (m, 2H), 8.59 (dt. 
1H), 9.00 (dd, 1H), 9.27 (d, 1H), 9.54 (d, 1H), 9.67 (s, 1H), 10.18 (broad, 1H). 

IR (KBr): v 671 (m), 709 (m), 757 (m), 784 (m), 1349 (s), 1514 (s), 1578 (s), 1636 (s), 2445 (broad, s), 2860 
(w), 3070 (m) crrr 1 . 

Example 3(aa) 

4-(cyclopropylmethyl)amino-2-(3-pyridyl)quinazoline and its salt 




N 
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(2HCI) 



(free base) 

mp : 162-163 °C. 

NMR (200MHz, DMSO-d6): 5 0.38 (m f 2H) f 0.49 (m, 2H), 1 .33 (m, 1 H), 3.58 (t, 2H), 7.55 (m, 2H), 7.79 (m, 2H), 

8.32 (d, 1H) f 8.56 (t, 1H), 8.69 (m, 2H), 9.62 (s, 1H). 

IR(KBr): v 3265(w), 1537 (s), 1525 (s), 1437 (w), 1369 (s), 762 (m) crrH. 

(2HCI salt) 

mp : 230-239 °C 

NMR (200MHz, DMSO-d6): 8 0.43 (m, 2H), 0.50 (m, 2H), 1.32 (m, 1H), 3.71 (t, 2H), 7.78 (t. 1H). 7.93 (m, 1H), 
8.05 (t 1H), 8.34 (d, 1H), 8.77 (d, 1H), 8.99 (d, 1H), 9.08 (dd, 1H), 9.68 (s, 1H), 10.68 (bs, 1H). 
IR (KBr): v 3405-2700 (broad, s), 2365 (w), 1632 (s), 1600 (s), 1570 (m), 1542 (m), 1458 (w), 1383 (m), 1321 
(w), 767 (w), 669 (w) crrr 1 . 

Example 3(bb) 

4-(3-methylphenylmethyl)amino-2-(3-pyridyt)quinazoline and its salt 



(free base) 
mp: 166-169 °C. 

NMR (200MHz, DMSCMJ6): 5 2.28 (s, 3H), 4.90 (s, 2H), 7.03 (bd, 1H), 7.18-7.32 (m, 3H). 7.47-7.61 (m, 2H), 
7.81 (d, 1H), 8.35 (d, 1H), 8.69 (m, 2H), 9.02 (bt, 1H), 9.58 (s, 1H). 

IR (KBr): v 3245 (m), 1567 (s), 1533 (s), 1438 (m), 1443 (m) f 1368 (s), 1326 (m), 762 (m), 699 (m) crrr'. 

(2HCI salt) 

mp : 225-244 °C. 

NMR (200MHz, DMSO-d6): 8 2.29 (s, 3H), 5.03 (s, 2H), 7.10 (d, 1H), 7.20-7.38 (m, 3H), 7.77 (t, 1H), 7.92-8.10 
(m, 2H), 8.34 (d, 1H), 8.76 (d, 1H), 9.02 (d, 2H), 9.20 (d, 2H), 9.69 (s, 1H), 11.05 (bt, 1H). 
IR (KBr): v 3400 (m), 3050-2600 (broad, m), 1627 (s), 1570 (s), 1542 (m), 1457 (m), 1385 (m), 770 (m), 680 
(m) crrr 1 . 

Example 3(cc) 

4-(2-(1-methy1-2-pyrrolyl)ethyl)amino-2-(3-pyridyl)quinazoline 
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mp : 140-142 °C. 

NMR (200MHz ? DMSO-d6): 8 3.00 (t, 2H), 3.58 (s, 3H), 3.88 (qd, 2H), 5.91 (m, 2H) f 6.63 (t. 1H), 7.53 (m, 2H). 
7.80 (d, 2H), 8.24 (d, 1H), 8.59 (1, 1H), 8.66-8.79 (m, 2H), 9.62 (s, 1H). 

IR (KBr): v 3445 (m), 3130-2900 (w), 2369 (w), 1567 (s), 1514 (s), 1533 (s), 1443 (m), 1438 (m) f 1368 (s), 1351 
(m), 1187 (w), 762 (m), 699 (m) cxrr\ 

Example 3(dd) 

4-(3-nitrophenylmethyl)amino-2-(3-pyridyi)quinazoline and its salt 




(free base) 

mp : 218-220 °C. 

NMR (200MHz, DMSO-d6): 5 5.05 (d, 2H) f 7.46-7.69 (m, 3H) f 7.83 (m, 2H), 7.84 (d,1H), 8.13 (d, 1 H), 8.37 (m, 

2H), 8.67 (m, 2H) P 9.18 (t, 1H), 9.52 (s, 1H). 

(2HCI salt) 

mp : 263-265 °C. 

NMR (200MHz, DMSO-d6): 8 5.15 (d, 2H), 7.60-7.86 (m, 3H), 7.90-8.19 (m, 5H), 8.26 (d, 1H), 8.43 (s, 1H), 
8.75 (d, 1H), 9.00 (d, 1H), 9.18 (d, 1H), 9.65 (s, 1H), 11.03 (bs, 1H). 

Example 3(ee) 

4-(5-methyl-3-isoxazolyl)amino-2-(3-pyridyl)quinazo!ine and its salt 
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Me 



(2HCI) 



(free base) 

NMR (200MHz, DMSO-d6): 5 2.28 (s, 3H), 7.64 (s, 1H), 7.52-7.71 (m, 2H), 7.95 (m, 2H), 8.72 (m, 4H) f 9.68 

(m, 1H), 10.98 (s, 1H). 

(2HCI salt) 

mp : 228-230 °C. 

NMR (200MHz, DMSO-d6): 5 2.53 (s, 3H), 7.09 (s, 1H) f 7.74 (m, 1H), 8.04 (m, 2H), 8.18 (m, 1H), 8.75 (d, 1H), 
9.06 (d, 1H) f 9.34 (d, 1H), 9.64 (s, 1H). 

The following compounds were obtained by the same procedure as described in Reference examples 2, 
3, 4 and 5 and examples 1 and 2 or in Reference example 6, 7 and 8 and examples 1 and 2, by using isatoic 
anhydride. 

Example 3(ff) 

6-k>do-4-phenylmethylamino-2-(3-pyiidyl)quinazoline d {hydrochloride 



mp : 205-10 °C, (dec.) 

NMR (200MHz, DMSO-d6) 5: 5.00 (d p 2H), 7.28-7.41 (m, 3H), 7.47-7.53 (m. 2H), 7.80 (d, 1H), 7.95 (m, 1H). 
8.23 (dd, 1H), 8.92-8.98 (m, 2H), 9.08 (d, 1H), 9.59 (m, 1H), 10.00 (broad, 1H). 

Example 3(gg) 

6-fluoro-4-phenylmethylamino-2-(3-pyridyl)quinazoline dihydrochloride 





mp : 200-2 °C, (dec.) 
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NMR (200MHz, DMSO-d6) 6: 5.02 (d, 2H), 7.28-7.41 (m, 3H), 7.51-7.54 (m, 2H), 7.82-8.02 (m, 2H), 8.07-8.20 
(m, 1H), 8.40-8.52 (d, 1H) t 8.97 (dd, 1H), 9.15 (d, 1H), 9.61 (s, 1H), 10.08 (broad, 1H). 

Example 3(hh) 

5 

4-(3-carboxyphenyl)amino-2-(4-pyridyl)quinazoline 



10 



15 




mp : >300°C 

NMR (200MHz, DMSO-d6) 6: 7.65 (t, 1H), 7.78 (m, 2H), 7.99 (d. 2H), 8.22 (d, 1H), 8.68 (d, 2H), 8.75 (d, 1H), 
20 8.87 (m, 3H). 10.44 (s, 1H). 

IR (KBr) v: 3370-2800 (w, broad), 1712 (m), 1632 (m),1571 (s), 1545 (s), 1473 (m), 1437 (m), 1376 (m), 764 
(m) cnr 1 . 

Example 4 

25 

6-a(^tylamino-4-phenylmethylamino-2-(3-pyridyl)quinazoline 



30 



35 




To warmed suspension of the nitroquinazoline compound (141 mg, prepared in Example 3(z)) in acetic 
40 acid (4 ml_) was added zinc dust (80 mg). The red mixture was heated to reflux for overnight After cooling 
down to room temperature the precipitate was removed by filtration. The filtrate was neutralized to pH 8 and 
extracted with chloroform. The insoluble solid was removed by filtration during the extraction. The chloroform 
was dried over potassium carbonate and then concentrated to 0.5 mL (total volume). The precipitate was col- 
lected by filtration to give the title compound (20 mg) having the following physical data. 
45 mp : 127 °C (dec). 

NMR (200MHz, DMSO-d6): 6 2.12 (s, 3H), 4.88 (d, 2H), 7.22-7.37 (m. 3H), 7.45-7.53 (m, 2H). 7.75 (m, 1H), 
8.32 (m, 2H), 8.58^8.69 (m, 3H), 8.94 (broad, 1H). 9.52 (m, 1H). 10.23 (broad, 1H). 

IR (KBr): v 700 (w), 840 (w), 1318 (m), 1368 (m) f 1426 (m), 1537 (s), 1584 (s), 1676 (m), 3065 (m), 3365 (m) 
cnr 1 . 

50 

Reference example 11 

6-chloro-(1 H,3H)-quinazolin-2,4-dione 

55 



43 



EP 0 579 496 A1 



O 



5 




To a solution of 5-chloroanthranilamide (3.4 g) in tetrahydrofuran (50 mL) was added phosgene (16 mL, 
10 1.93M solution in toluene) via an addition funnel. The reaction mixture was stirred at room temperature for 4 
hours and then heated to reflux for another two hours. The reaction mixture was concentrated to a total volume 
about 10 mL. After cooling, the title compound (3.72 g) having the following physical data, was collected by 
f fltration and dried in vacuum. 

NMR (200MHz, DMSO-d6): 5 7.19 (d, 1H), 7.69 (dd, 1H), 7.82 (d, 1H), 11.28 (broad. 1H), 11.45 (broad, 1H). 

15 

Reference example 12 
4-chloro-2-chloromethylquinazoline 



25 




To a solution of anthranflonitrile (11.8 g) and chloroacetonitrile (7.5 g) in 1,4-dioxane (200 mL), cooled in 
an ice bath, was bubbled HCJ gas. The reaction mixture was stirred for two and one-half hours at which time 
the reaction was allowed to warm to room temperature and continued to bubble HCI gas for 16 hours. After 
30 the HCI gas bubbling was ceased, nitrogen gas was bubbled through to remove any unreacted HCI gas. The 
mixture was concentrated at 45 °C in vacuo. The mixture was partitioned between methylene chloride (300 
mL) and water (400 mL). The organic layer was separated, dried over anhydrous magnesium sulfate, and con- 
centrated. The concentrate was dissolved in 200 mL of warm hexane, filtered and allowed to cod to room tem- 
perature. The title compound ( 9.1 g) was collected by filtration. 

35 

Reference example 13 



2,4-dichloroquinazoline 




A mixture of benzoyleneurea (20.0 g), phosphorus oxychloride (1 00 mL) and N, N-dimethylaniline (12 mL) 
was ref luxed for five hours. After stirring overnight at room temperature, the mixture was heated to reflux once 
more for an additional four hours. The cooled mixture was then poured into ice and the precipitate collected. 
so The precipitate was purified on silica gel column with 5% methanol/chloroform as eluent The isolated product 
was triturated in ether/hexane and collected to obtain the tide compound (6.9 g ). 

The following compound was obtained by the same procedure as Reference example 13, by using 6- 
chloro-(1H,3H)-quinazolin-2,4-dione prepared by Reference example 11. 

55 Reference example 13(a) 
2,4,6-trichloroquinazoline 
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a 



a 




mp : 125 °C. 

NMR (200MHz, DMSO-d6): 6 8.09 (d, 1H) f 8.21 (dd f 1H), 8.33 (d p 1H). 



Reference example 14 



4-phenylmethylamino-2-chloroquinazoline 




The title compound having the following physical data, was obtained by the same procedure as Example 
1, by using the drchloroquinazoline prepared in Reference example 13 and phenyl met hylamine (equivalent to 
dichloroqu inazoline). 
mp: 178-180 °C. 

NMR (CDCI3): 5 86 (d. 2H), 6.05 (s, 1H) f 7.32-7.51 (m, 6H) f 7.62-7.85 (m, 3H). 

The following compounds were obtained by the same procedure as Reference example 14, by using the 
corresponding 4-chloro compounds prepared in Reference example 13(a) and 12, respectively. 

Reference example 14(a) 

4-phenylmethylamino-2,6-dichloroquinazoline 



NMR (200MHz, DMSO-d6): 6 4.74 (d, 2H) f 7.28-7.43 (m, 5H), 7.67 (d, 1H), 7.85 (dd, 1H), 8.50 (d, 1H), 9.36 
(broad, 1H). 

Reference example 14(b) 

4-phenyl methylamino-2-chloromethylquinazoline 





mp : 137-139 °C. 
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NMR (CDCJ 3 ):6 4.68 (s, 2H). 4.90 (d f 2H), 6.00 (bs. 1H) f 7.27-7.90 (m, 9H). 



Example 5 



4-phenylmethylamino-2-(1-imidazolyi)quinazoline 





N 



A mixture of the 2-chloro compound (0.81 g, prepared in Reference example 14), imidazole (0.81 g) and 
phenol (3.0 g) was heated to reflux for four and one-half hours. The mixture was then taken up in chloroform, 
washed twice with sodium hydroxide solution, dried over anhydrous potassium carbonate and concentrated. 
The concentrate was triturated in ether and collected to obtain the title compound (0.7 g) as a yellow solid hav- 
ing the following physical data, 
mp : 212-214°C. 

NMR (CDa 3 ):6 4.86 (d, 2H) f 6.05 (broad s, 1H), 7.32-7.51 (m, 6H), 7.62-7.85 (m, 3H). 

The following compounds were obtained by the same procedure as Example 5, by using 4-phenylmethy- 
lamino-2-chloroquinazoline prepared in Reference example 14, 14(a) and 14(b) or corresponding qunazoline, 
and the proper heterocyclic compounds. 

Example 5(a) 

4-phenyl methyl amino-2-(2-methyl-1-imidazolyl)quinazoline 



mp : 182-186 °C. 

NMR (CDCI3): 5 2.89 (s, 3H), 4.92 (d, 2H). 6.30 (broad, 1H), 6.97 (s, 1H), 7.30-7.50 (m, 5H), 7.73-7.82 (m, 3H), 
7.96 (s,1H). 

IR (KBr): v 3240 (w), 3060 (w), 1618 (m), 1595 (s), 1559 (s), 1439 (m), 1403 (s), 1380 (s), 1305 (s), 766 (w), 
696 (w) cm 1 . 

Example 5(b) 

4-phenylmethylamino-2-(1,2 f 4-triazol-1-yl)quinazoline 
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N 



mp: 193-195 °C. 

NMR (CDCI3): 5 4.73 (d f 2H), 6.02 (bs, 1H), 7.1-7-7.74 (m, 8H), 7.59-7.65 (m, 3H). 

IR (KBr): v 3240 (w), 3125 (w), 1618 (m), 1596 (s), 1580 (s), 1547 (s) f 1491 (m), 1384 (s), 1314 (s), 1207 (s), 
1052 (w), 763 (m), 698 (m) citH. 

Example 5(c) 

4-phenylmethylamino-6-chlofo-2-(1-imidazolyt)quinazolin6 



mp : 260-264 °C (dec). 

NMR (200MHz, DMSO-d6): 5 4.84 (d, 2H), 7.09 (s, 1H), 7.28-7.50 (m, 5H), 7.70 (d, 1H), 7.82 (dd, 1H), 7.93 
(s, 1H) t 8.52 (d, 1H), 8.56 (s, 1H), 9.40 (broad. 1H). 

Example 5(d) 

4-phenylmet hyiamino-2-{(1-imidazolyl)met hyl)qu inazollne 



mp:174-176°C. 

NMR (200MHz, DMSO-d6): 5 4.70 (d, 2H), 5.18 (s, 2H), 6.88 (s, 1H), 7.16 (s, 1H), 7.17-7.40 (m, 4H), 7.50 (m, 
1H), 7.60-7.82 (m, 3H), 8.28 (d, 1H), 8.92 (m, 1H). 

Example 5(e) 

6-ethoxycartx)ny1-4-phenylmethylamino-2-(1-imidazolyl)quinazoline 
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W 



mp : 193 °C (dec) 

NMR (200MHz, CDCI3) 8: 1.58 (t, 3H), 4.69-4.80(m, 4H) f 6.62 (br, 1H), 7.17 (s, 1H), 7.35-7.44 (m f 5H), 7.89 

(d, 1H), 7.98 (s, 1H), 8.24 (dd, 1H) f 8.58 (d t 1H) f 8.67 (s, 1H). 

IR (KBr) v: 3275, 1652, 1626, 1588, 1472, 1438, 1314, 1093, 1055, 1014 cnr'. 

Example 6 

4-phenylrnethytamino-2-(1-imidazdyt)quinazolinedihydrochloride 



The title compound having the following physical data, was obtained by the same procedure as Example 
2, by using the free base prepared in Example 5 and HCI/methanol solution, 
mp : 248-250 °C. 

NMR (200MHz, DMSO-d6): 5 4.96 (d, 2H), 7.20-7.40 (m, 3H), 7.50-7.54 (m, 2H), 7.63 (t, 1H), 7.75-7.81 (m, 

1H), 7.88-7.90 (m, 2H), 8.43 (s, 1H), 8.55 (d, 1H), 9.85 (broad t, 1H), 10.03 (s, 1H). 

IR (KBr): v 3055 (broad), 2655 (broad), 1634 (s), 1569 (s), 1520 (m), 1472 (m), 1395 (s), 760 (w) cirri. 

By the same procedure as described in Reference example 13 and 14 and Example 5 and 6, the below 
compounds having the following physical data were given. 

Example 6(a) 

4-phenyl met hylamino-6-chloro-2-(1 -im kJazolyi)qu inazoline di hyd rochloride 



mp: 186 °C (dec.). 

NMR (200MHz, DMSO-d6): 8 4.95 (m. 2H), 7.25-7.40 (m, 3H). 7.49-7.53 (m, 2H), 7.78 (d, 1H), 7.90 (t, 1H), 
7.92 (dd, 1H), 8.43 (t, 1H), 8.71 (d, 1H), 9.88 (broad, 1H). 10.03 (t, 1H). 

Example 6(b) 

4-phenylmethylamino-2-((1-imidazolyt)methyl)quinazoline dihydrochloride 
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2HCI 



mp : 306 °C(ciec.). 

NMR (200MHz, DMSO-d6): 6 4.64 (m, 2H), 5.81 (s, 2H), 7.17-7.40 (m, 5H), 7.68-8.10 (m, 5H), 8.68 (m, 1H), 
9.26 (s,1H). 

The following compound was obtained by the same procedure as described in Reference example 13, 14 
and example 5 and 6, by using the corresponding (1 H,3H)-quinazoline-2,4-dione or its derivative and corre- 
sponding amine. 

Example 6(c) 

6-bromo-4-phenylmethylamino-2-(1-M^ 



mp: 199-202 0 C,(dec.) 

NMR (200MHz, DMSO-d6) 6: 4.95 (m, 2H), 7.25-7.40 (m, 3H), 7.49-7.53 (m, 2H), 7.70 (d, 1H). 7.81 (t, 1H), 
8.01 (dt, 1H) f 8.38 (d, 1H), 8.81 (d, 1H), 9.80 (broad, 1H), 9.88 (d, 1H). 

Example 6(d) 

7-chloro-4-phenylmethylamino-2-(1-imidazolyl)quinazoline 



mp : 265-268° C 

NMR (200MHz, DMSO-d6) :8 4.85 (s, 2H), 7.08 (s, 1H) f 7.21-7.40 (m, 3H), 7.42-7.58 (m, 2H), 7.71 (s, 1H), 
7.91 (s, 1H), 8.35 (d, 1H), 8.54 (s, 1H). 

IR (KBr): v 3260 (w), 3135 (w), 1609 (s), 1570 (s), 1473 (s), 1451 (s), 1418 (s), 1349 (m), 1307 (m), 1037 (m), 
778(w),698(w)cm-i. 

Example 6(e) 

6-chloro-4-phenylnTethytamino-2-(1-imkJazolylrnethyl)quinazoline dihydrochloride 





W 
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2HCI 



mp : 290 °C, (dec.) 

NMR (200MHz, DMSO-d6) 6: 4.66 (d, 2H), 5.72 (s, 2H) f 7.18-7.42 (m, 5H), 7.72-8.05 (m, 4H). 8.76 (s, 1H). 
9.27 (s,1H). 

Example 6(f) 

6-nitro-4-phenylmethylaminc-2-(1-imidazolyl)quinazoline hydrochloride 




mp : 190 °C. (dec.) 

NMR (200MHz, DMSO-d6) 6: 5.00 (m, 2H), 7.25-7.42 (m, 3H), 7.45-7.53 (m, 2H), 7.76 (broad, 1H), 7.87-7.93 
(d, 1H), 8.39 (broad, 1H), 8.57-8.65 (d, 1H), 9.56 (s, 1H), 9.82 (broad, 1H), 10.28 (broad, 1H). 
IR (KBr) v: 1335(s), 1403(s), 1438(w), 1518(w), 1601 (s), 3405(broad), 3445(w) cnH. 

Example 6(g) 

6-methoxy-4-phenylmethylamino-2-(1-imidazolyl)qulnazoline dihydrochlorkJe 




mp: 196 °C, (dec.) 

NMR (200MHz, DMSO-d6) 8: 3.93 (s,3H), 4.98 (m, 2H), 7.25-7.42 (m, 3H), 7.45-7.57 (m, 2H). 7.74 (d, 1H), 
7.87 (d, 1H), 7.95 (d, 1H), 8.41 (d, 1H), 9.55 (broad. 1H). 9.96 (d, 1H). 

IR (KBr) v: 1254(m), 1395(s), 1506(m), 1558(s), 1601(s), 3065(w), 3245(w), and 3395(w) crrH. 
Example 6(h) 

6-chloro-4-phenylamino-2-(1-imldazolylmethy1)quinazoline dihydrochloride 
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mp : 280 °C f (dec.) 

NMR (200MHz, DMSO-d6) 8: 5.72 (s, 2H), 7.12-8.03 (m, 9H), 8.99 (m f 1H), 9.26 (s, 1H), 10.65 (bs, 1H). 
IR (KBr) v: 3100 (m), 2830 (m), 2565 (m), 1635 (m), 1608 (m), 1578 (sd), 1492 (ms), 1151 (m) cnH. 

Example 6(i) 

6-chloro-4-(3-cartx>xyphenyl)amino-2-(1 -imidazolylmethyl)quinazoline di hydrochloride 



mp : 285 °C, (dec.) 

NMR (200MHz, DMSO-d6) 8: 5.69 (s, 2H), 7.49 (t, 1H), 7.70-8.02 (m, 6H), 8.26 (m, 1H), 8.90 (m. 1H), 9.26 (s, 
1H), 10.50 (bs, 1H). 

IR (KBr) v: 3326 (m), 3065 (m), 2835 (m), 1698 (m), 1631 (m), 1602 (m), 1561 (s), 1486 (m), 1444 (m), 1400 
(m) f 1376 (mw) cm- 1 . 

Example 6(j) 

6-dimethylaminosulfonyl-4-phenylmethyiamino-2-(1-lmidazolyl)quinazoline hydrochloride 



mp : 264-266°C. 

NMR (200MHz, DMSO-d6) 5: 2.69(s, 6H), 5.00(d, 2H). 7.25-7.45(m. 3H), 7.46-7.54(m, 2H), 7.78(m, 1H), 
7.93(dd, 1H), 8.13(d, 1H), 8.40(m, 1H), 8.95(m, 1H), 9.84(m, 1H), 10.13(br, 1H). 

IR (KBr): v 3400(m), 3320(m) f 2960(w), 1597(s), 1556(m), 1520(m), 1445(m), 1398(s), 1341(s), 1164(s), 728(s), 
579(s) cnr 1 . 

Example 6(k) 

4-(2-furylmethyl)amino-2-(1-BTiidazolyl)quinazoline dihydrochloride 



mp : 230 °C, (dec.) 

NMR (200MHz, DMSO-d6) 5: 4.99 (d, 2H), 6.48 (m, 2H), 7.57-7.97 (m, 5H), 8.49 (m. 2H), 9.64 (t, 1 H), 10.08 
(s, 1 H). 






\=J 
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Example 6(l) 



4-(2-thienylmethyl)amino-2-(1-imidazolyl)quinazoline 




mp : 234-235° C 

NMR (200MHz, DMSO-d6): 5 5.03 (d, 2H), 7.00 (m, 1H), 7.13 (s, 1H) f 7.18 (d f 1H), 7.37 (d, 1H), 7.52 (t. 1H), 

7.78 (m, 2H), 8.02 (s, 1H) t 8.28 (d, 1H), 8.67 (s, 1H), 9.40 (t, 1H). 

IR (KBr): v 3255 (w, broad), 1617 (w), 1668 (s), 1470 (s), 1402 (s), 1321 (m) cnrr 1 . 

Example 6(m) 

4-(2-tetrahydrofuranylmethyl)amino-2-(1-imidazolyl)quinazoline 



mp : 98-150 °C 

NMR (200MHz, DMSO-d6) 8: 1 .62-2.1 3 (m, 4H), 3.62-3.90 (m, 4H), 4,12-4.31 (m, 2H), 7.54-7.97 (m, 4H), 8.44 
(s, 1 H), 9.32 (t, 1 H), 1 0.02 (s, 1 H). 

IR (KBr) v: 3500-2700 (s, broad), 1635 (m), 1576 (m), 1396 (m), 1063 (w), 765 (w) cnH. 
Example 6(n) 

4-(2-methoxyethyl)amino-2-(1-imidazdyl)quinazolinedihydrochloride 



mp: 210-215 °C 

NMR (200MHz, DMSO-d6) 6: 3.31 (s, 3H), 3.66 (t, 2H). 3.85 (q, 2H), 7.61 (t, 1 H), 7.78 (d, 1H), 7.85 (m. 1H), 
8.42 (m, 2H), 9.23 (t, 1H), 9.95 (s, 1H). 

Example 6(o) 

4-phenylrnethylamino-2-(1-imidazolyl)-5,6,7,8-tetrahydrt>-quinazoline dihydrochloride 





2HCI 
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mp : 195 °C, (doc.) 

NMR (200MHz, DMSO-d6) 8: 1.79 (m, 4H), 2.45 (m, 2H), 2.66 (m, 2H), 4.74 (d, 2H), 7.17-7.48 (m, 5H), 7.83 
(cs, 1H), 8.13 (t, 1H) f 8.24 (cs, 1H), 9.84 (cs f 1H). 

Example 6(p) 

6-dimethylaminorriethyfkJeneaminosulfon^^ dihydrochlor- 
tde 




2HCI 



\=/ 



mp : 225 °C 

NMR (200MHz, DMSO-d6) 5: 2.93 (s, 3H), 3.18 (s, 3H). 4.97 (d, 2H), 7.25-7.40 (m, 3H). 7.49-7.53 (m, 2H), 
7.79 (s, 1H), 7.84 (d, 1H), 8.15 (dt, 1H), 8.30 (s, 1H), 8.39 (s, 1H), 9.00 (s, 1H), 9.86 (s f 1H), 10.10 (t, 1H). 

Example 6(g) 

6-(pheny1methylaminosulfony1H-pheny^ 




mp : 207-8 °C 

NMR (200MHz, DMSO-d6) 8: 4.09 (d, 2H), 4.89 (m, 2H), 7.11 (s, 1H), 7.16-7.52 (m, 10H), 7.79 (d, 1H), 7.96 
(d, 1H), 8.07 (dd, 1H) f 8.28 (t, 1H), 8.60 (s, 1H), 8.83 (m, 1H), 9.80 (broad t, 1H). 

Example 6(r) 

4-(2-phenylethyl)amino-2-(1-imidazolyi)quinazoline dihydrochloride 
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mp : 70-100 °C 

NMR (200MHz, DMSO-d6) & 3.05 (t, 2H), 3.95 (q, 2H), 7.12-7.38 (m, 6H), 7.57 (t, 1H), 7.73 (m f 2H), 7.89 (m, 
3H) t 8.41 (m, 2H), 9.38 (t, 1 H), 9.96 (s, 1H). 

Example 6(s) 

4-cydohexylmethylamino-2-(1-imkiazolyl)quinazoline dihydrochloride 




mp: 140-150 °C 

NMR (200MHz, DMSO-d6) 5: 0.98-1.32 (m, 5H), 1.53-1.90 (m, 6H) f 3.58 (t, 2H), 7.59 (t, 1H), 7.77 (m, 1H). 
7.89 (t, 2H), 8.41 (s, 1H), 8.56 (d, 1H) t 9.28 (t. 1 H), 9.97 (s, 1 H). 

Example 6(t) 

6-carboxy^phenylmethy1amincH2-(1-imidazolyl)-5,67 f 8-tetrahydroquinazoline dihydrochloride 




mp: 105 °C (dec.) 

NMR (200MHz, DMSO-d6) S: 1.82 (m, 1H), 2.10 (m, 1H), 2.71 (m, 5H) f 4.74 (d, 2H), 7.18-7.47 (m, 5H) f 7.82 
(s, 1H), 8.24 (s, 1H), 8.25 (m, 1H). 9.84 (s, 1H). 

IR (KBr) v: 3140 (bm). 2935 (bm), 1718 (mw), 1654 (m), 1617 (ms), 1522 (mw), 1394 (m) cnr 1 . 
Example 6(li) 

6-pheny1methylaminocart>onyl-4-phenylmett^^ 




mp : 235-237 °C 

NMR (200MHz, DMSO-d6) 8: 4.54 (d, 2H), 7^0-7.40 (m, 8H), 7.48-7.52 (m, 2H), 7.70 (s, 1H), 7.81 (d, 1H), 
8.31 (dd, 1H) f 8.37 (s, 1H), 9.09 (s, 1H), 9.22 (br, 1 H), 9.82 (s, 1 H), 9.89 (br, 1H). 
IR (KBr) v: 3500-3000 (br), 1647, 1604 ,1555, 1453. 1398, 1315, 699crrH. 

Example 6(v) 

4-(44elrahdyropyranylmethyl)amino-2-(1-imidazolyl)quinazoIine dihydrochloride 
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mp: 160-195 °C 

NMR (200MHz, DMSO-d6) 5: 10.0 (m, 1H), 9.29 (m, 1H), 8.53 (d, 1H), 8.45 (m, 1H), 7.82-7.95 (d p 2H), 7.75 
(d, 1H) f 7.60 (t, 1H), 3.86 (m, 2H), 3.64 (m f 2H), 3.28 ft 2H) f 2.02 (m, 1H), 1.60-1.75 (m f 2H), 1.21-1.48 (m f 
2H). 

IR (KBr) v: 1635, 1604, 1562, 1524, 1471, 1443. 1393, 1091, 762 cnH. 
Example 6(w) 

6-rnethoxy-4-(4-tetrahydropyranylmethyl)^ dihydrochloride 




mp: 170-190 °C 

NMR (200MHz, DMSO-d6) 6: 9.96 (s, 1H), 9.15 (m, 1H), 9.42 (s, 1H), 7.98 (s, 1H), 7.89 (a, 1H) 7.71 (d, 1H), 
7.52 (dd, 1H), 3.94 (s, 3H), 3.80-3.95 (m, 2H), 3.62 (m, 2H), 3.29 ft 2H), 2.02 (m, 1H), 1.60-1.75 (m f 2H) f 1.20- 
1.49 (m, 2H). 

IR (KBr) v: 1637, 1605, 1569, 1524, 1473, 1440, 1391, 1251, 1091, 1020 cm-i. 
Example 6(x) 

6-chlorch4-(4-tetrahydropyranylrrmthyl)amino-2-(1-imidazolyl)quinazoline dihydrochloride 




mp: 155-185 °C 

NMR (200MHz, DMSO-d6) 6: 9.89 (s, 1H), 9.25 (m, 1H), 8.66 (m, 1H), 8.41 (m, 1H), 7.72-7.96 (m, 3H). 3.81- 
3.95 (m t 2H), 3.56-3.70 (m, 2H), 3.28 ft 2H), 2.02 (m, 1H), 1.63-1.79 (m, 2H), 1.20-1.46 (m, 2H). 
IR (KBr) v: 1604, 1577, 1524, 1497, 1446, 1396, 1349, 1089 crrH. 

Example 6(y) 

6-iodo-4-phenylmethytamino-2-(1-imidazolyl)quinazoline dihydrochloride 
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2HCI 



mp: 183 °C, (dec.) 



NMR (200MHz, DMSO-d6) 8: 4.95 (m, 2H), 7.25-7.40 (m, 3H), 7.45-7.60 (m. 3H), 7.88 (t, 1H), 8.16 (dt, 1H), 

8.43 (t, 1H), 8.93 (s,1H), 9.78 (t, 1H), 10.01 (d, 1H). 

IR (KBr) v: 3060, 2685, 1634, 1600, 1541, 1406, 1390 arrK 

example 6(z) 

4-(4-trrfuloromethoxyphenylmethyl)amino-2-(1 -imidazoly1)quinazoline dihydrochloride 



mp : 140-145 °C 

NMR (200MHz, DMSO-d6) 8: 5.01 (m, 2H). 7.30-7.40 (m, 2H). 7.60-7.88 (m, 6H), 8.42-8.55 (m. 2H), 9.78 (bm, 
1H). 10.35 (s,1H). 

IR (KBr) v: 3070, 1634, 1604, 1560, 1525, 1394, 1263, 1224, 1164cnr\ 
Example 6(aa) 

4-(3-trifluoromethoxyphenyimethyi)amino-2-(1 -imidazolyl)quinazoline dihydrochloride 



(2HCI salt) 
mp: 170-180°C 

NMR (200MHz, DMSO-d6): 8 5.01 (d, 2H). 7.25(d. 1H), 7.42-7.71 (m, 3H), 7.81 (s, 1H), 7.88(m, 2H), 8.44(s, 
1H), 8.54(d, 1H), 9.95(t, 1H). 10.06(s, 1H). 

IR(KBr): v 3430(w), 3020(w), 2960(w), 1653(s), 1603(s), 1542(m), 1396(s), 1270(s), 1216(m) cm -i 
Example 6(bb) 

6-rnethoxy-4-(2-(2-hydroxyethoxy)ethyl)amino-2-(1-imidazolyl)quinazoIine dihydrochloride 
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OH 



N 



2HCI 



A 



N 



(2HCI salt) 

mp : 167.5-170°C 

NMR (200MHz, DMSO-d6): 8 3.51 (s, 4H), 3.75-3.78(m, 2H), 3.85-3.90(m, 2H), 3.93(s, 3H), 7.49(dd, 1H), 

7.70(d, 1H), 7.84(t, 1H), 7.98(m, 1H). 8.39(m, 1H), 9.19(br, 1H), 9.90(t, 1H). 

IR(KBr): v 3270(s), 2940(m), 1610(s), 1557(m), 1513(s), 1396(s), 1247(m), 1115(111), 1029(w)cm-1 

Example 6(cc) 

4-(2-methoxyethyl)amino-2-(1-imida20lyl )-5,6,7,&-tetrahydroquinazoline d (hydrochloride 



(2HCI salt) 

mp : 140-142.5°C 

NMR(200MHz, DMSO-d6): 5 1.77(s, 4H), 2.38(s, 2H), 2.65(s. 2H), 3.28(s, 3H), 3.54(t, 3H), 3.57(d, 2H), 7.49(br, 
1H), 7.84(s, 1H), 8.30(s, 1H), 9.86(s, 1H). 

IR(KBr): v 3230-2355(br, m), 1555(s), 1506(s), 1526(s), 1449(w), 1395(s), 1101(m), 828(w), 756(m) cm ~ 1 
Example 6(dd) 

4-(2-methoxyethyl)amino-6-iodo-2-(1-imidazolyl)quinazollne dihydrochloride 



(2HCI salt) 
mp: 159-161X 

NMR (200MHz, DMSO-d6): 53.31 (s, 3H), 3.67(t, 2H), 3.88(t, 2H), 7.54(d, 1H), 7.85(t, 1H), 8.13(dd, 1H), 8.42(t, 
1H), 8.89(d, 1H), 9.20(t, 1H), 9.94(t, 1H). 

IR(KBr): v 3205-2365(m, br), 1633(s), 1604(s 1564(s), 1541(s), 1506(s) t 1459(m), 1409(s), 1367(s), 1193(w), 
1114(m), 1011(m), 859(w), 833(m), 777(m), 713(w), 621(w), 526(w) cm -1 

Example 6(ee) 

4-phenylmet hylamino-6,8-diiodo-2-(1 -imidazolyl)quinazoline dihydrochloride 
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2HCI 



(2HCI salt) 

mp : 303-304°C (dec.) 

NMR (200MHz, DMSO-d6): 8 4.94(d, 2H), 7.33(dd t 3H), 7.49(dd, 2H), 7.74(t, 1 H), 8.24(t, 1 H), 8.67(t, 1H), 
8.88(d f 1H). 9.66(s, 1H), 9.77(br, 1H). 

IR(KBr): v 3410-2365(br, m), 1599(s), 1437(m), 1387(s), 1350(m), 1314(m), 1273(w), 1061(w), 1020(w), 
793(w), 748(w), 701(w), 620(w) cm -1 

Example 6(ff) 

4-(2-methoxyethyl)amino-6-methoxy-2-(2-methyl-1-imidazolyl)quinazoline dihydrochloride 




2HCI 



(2HCI salt) 
mp : 263-264°C 

NMR (200MHz, DMSO-d6): 8 3.04(s 3H), 3.31 (s 3H). 3.68(m, 2H), 3.84(m, 2H), 3.92(s, 3H), 7.50(dd, 2H), 
7.72(m, 2H), 7.91(s, 1H), 8.30(s t 1H), 9.10(m, 1H). 

IR(KBr): v 3230(w), 2680(w), 1615(s), 1592(s), 1560(s), 1420(m), 1382(m), 1248(m), 909(w) cm 
Example 6(gg) 

4-(2-hydroxyethyl)aminc-6-methoxy-2-(1 -imidazolyl)quinazoline dihydrochloride 




2HCI 



(2HCI salt) 
mp : 228-233°C 

NMR (200MHz, D z O):5 3.63(t, 2H), 3.74(s, 3H), 3.83(t, 2H), 6.90(d, 1H), 7.16(dd, 1H), 7.26(d, 1H), 7.57(d, 1H), 
7.96(d, 1H), 9.23(s, 1H). 

IR(KBr): v 2700-3400(br), 1605(s), 1569(m), 1520(m), 1394(m), 1246(w), 1040(w), 815(w) cm -1 
Example 6(hh) 

4-(2n7iethoxyethyl)amino-6,8-diicKi^^ 
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2HCI 



(2HCI salt) 
10 mp : 244-246.5°C 

NMR (200MHz, DMSO-d6): 6 3.31(3H), 3.65(2H), 3.89(2H) f 7.79(s f 1H), 8.29(s f 1H), 8.68(3, 1H), 8.89(s, 1H), 
9.32(br, 1H). 

IR(KBr): v 3240-2335(br, m), 1598(s), 1553(w), 1523(w), 1476(m), 1436(m), 1383(m), 1354(m) f 1275(w), 
1107(w), 1086(m), 1018(m), 991(w), 860(w), 793(m), 752(w), 724(w) f 615(w) cm -1 

15 

Example 6(ii) 

4-(2-(2-hydroxyethoxy)ethyl)amirK>-2-(1-imW dihydrochloride 



25 




(2HCI salt) 
mp : 125-128°C 

30 NMR (200MHz, DMSO-d6): 6 1 .80(4H), 2.40(2H), 3.65(br, 8H), 7.45(br f 1 H), 7.85(d, 1 H), 8.30(d, 1 H) f 9.85(d, 
1H). 

IR(KBr): v 3380(s) f 3120(s), 2945(m), 2755-2460(m), 1615(s), 1540(s), 1457(m), 1428(m), 1390(s), 1350(m), 
1319(w), 1103(m), 1070(m), 829(w), 624(w) cm - 1 

35 Example 6(jj) 

4-(2-phenoxyethy1)amino<6-methoxy-2-(1-imkJazolyl)quinazoline and its dihydrochloride 



40 



45 




(free base) 
mp : 213-214°C 

NMR (200MHz, DMSO-d6): 6 3.89 (s, 3H) f 4.04(d, 2H). 4.31 (t, 2H), 6.93-7.01 (3H), 7.08(d, 1H), 7.28(td f 2H), 
50 7.45(dd, 1H), 7.64(d, 1H), 7.78(d, 1H), 7.93(t, 1H), 8.57(s, 1H), 9.85(br, 1H). 

IR(KBr): v 1599(s), 1555(s), 1491(s) f 1409(s), 1382(w), 1310(m), 1242(s), 1051(s), 752(w) crrr 1 

(2HCI salt) 

mp:184-186°C 

NMR (200MHz, DMSO-d6): 6 3.94(s, 3H), 4.12(d, 2H), 4.33(t, 2H), 6.90-7.01 (3H), 7.29(t, 2H), 7.53(dd, 1H), 
55 7.88(t, 1 H), 7.96(d. 1 H), 8.40(t, 1 H), 9.31 (br, 1 H), 9.93(d, 1 H). 

IR(KBr): v 3050(m), 2840-2335(m), 1637(s), 1598(s), 1497(m), 1472(m), 1380(s), 1258(s), 1122(w), 1077(w), 
1029(m), 775(m), 747(m) cm 1 
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Example 6(kk) 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-iodo-2-(1-imidazolyi)quinazo]ine and its dihydrochloride 




2HCI 



(free base) 

NMR (200MHz, DMSO-d6): 5 3.50(s, 4H). 3.75(dd f 2H), 3.78(d, 2H), 4.59(br, 1H), 7.10(d, 1H), 7.47(dd, 1H) f 
7.95(d, 1H), 8.05(d, 1H), 8.52(d, 1H), 8.75(s, 1H), 8.57(br, 1H). 
(2HCI salt) 
mp: 132-1 35°C 

NMR (200MHz, DMSO-d6): 5 3.50(s, 4H) f 3.75(d, 2H), 3.86<d, 2H), 7.53(d, 1H), 7.83(8, 1H), 8.15(dd. 1H), 
8.40(s, 1H), 8.89(d, 1H), 9.22(br, 1H). 9.90(s, 1H). 

IR(KBr): v 3230-2720(br, m), 1607(s), 1555(m), 1526(m), 1492(m), 1445(m), 1394(s), 1348(m), 1118{m), 
1063(m), 1027(m), 859(m), 622 cm 1 

Example 6(H) 

4-(2-methoxyethyl)amino-6-methy1thio-2-(1-imidazolyl)quinazoline and its dihydrochloride 



(free base) 
mp : 201-202°C 

NMR (200MHz, DMSO-d6): 8 2.61 (s, 3H), 3.32(s, 3H), 3.65(m, 2H), 3.81(m, 2H), 7.10(s, 1H), 7.58-7.73(m, 
2H), 7.95(s, 1H), 8.10(s, 1H), 8.59(s, 1H), 8.83(t, 1H). 
(2HCI salt) 
mp : 230-232°C 

NMR(200MHz, DMSO-d6): 5 2.65(s, 3H), 3.31(s, 3H), 3.66(m, 2H), 3.88(m, 2H), 7.64-7.83(m, 2H), 7.89(s, 1 H), 
8.24(m, 1H), 8.42(s, 1H), 9.28(t, 1H), 9.98(s, 1H). 

Example 6(mm) 

4-(2-(2-hydroxyethoxy)ethyl)aminc^methylthlo-2-(1-imidazolyl)quinazoline 



(free base) 

mp : 169-172 °C 

NMR (200MHz, DMSO-d6): 5 2.61 (s 3H), 3.51 (s 4H), 3. 76(m, 4H), 4.60(m, 1H), 7.10(s, 1H), 7.57-7.76(m, 




\=/ 
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2H), 7.95(s, 1H) f 8.09(s, 1H), 8.59(s, 1H), 8.82(m, 1H). 
Example 6(nn) 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-methylth^ dihydrochloride 




(2HCI salt) 
mp: 180-182 °C. 

NMR (200MHz, DMSO-d6): 6 2.65{s 3H), 3.51 (s, 4H), 3.75(m, 2H), 3.90(m, 2H), 7.64-7.82(m, 2H), 7.87(m, 
1H) P 8.26(m, 1H), 8.42(1H), 9.34(t, 1H), 9.98(m, 1H). 

Example 6(oo) 

6-methylthio^phenylmethylamino-2-(1-imidazolyl)quinazoline dihydrochloride 




2HCI 



mp: 192-195 Q C. 

NMR (200MHz, DMSO-d6): S 2.64(s, 3H), 4.96(d, 2H), 7.31-7.86(m i 9H). 8.26(s, 1 H), 8.40(s, 1 H), 9.75(t, 1 H), 
9.96(s, 1H). 

IR (KBr): v 3210(w), 3040(m), 2600(m), 1630(s), 1556(s), 1495(m), 1433(m), 1510(s), 1339(m), 1203(w), 
1112(w), 1091(w) f 1013(w), 823(w), 743(m), 704(m), 615(w) crrH. 

Example 6(pp) 

4-(3-methoxypropyl)amino-6-methoxy-2-(1-imidazolyl)quinazoline dihydrochloride 




mp: 191-194°C. 

NMR (200MHz, DMSO-d6): 6 1.94(m, 2H), 3.25(s, 3H), 3.42(t, 2H), 3.69(m, 2H), 3.90(s, 3H), 7.45(m, 1H) f 

7.64(d, 1H), 7.86(m, 1H), 7.99(m, 1H), 8.35(m, 1H), 9.30(m, 1H), 9.88(m, 1H). 

IR (KBr): v 1641, 1603, 1587, 1573, 1529, 1421, 1382, 1253, 1111, 1027, 858 crrr*. 

Example 6(qq) 

4-(2-methoxyethyl)amino-6^methoxycartK)nyl-2-(1-imidazolyl)quinazoline 
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O, 



H 3 CO' 



mp : 252-253°C. 

NMR (200MHz, DMSO-d6): 8 3.32(s, 3H), 3.66(t, 2H), 3.83(t, 2H), 3.92(s, 3H), 7.1 3(s, 1H), 7.75(d f 1H), 7.98(s, 
1H), 8.23(s, 1H), 8.63(s, 1H), 9.02(s, 1H), 9.28. 

IR (KBr) : v 3245(w) f 3140(w) f 2900(w) ( 1724(s), 1601(s), 1473(s), 1437(s) f 1407(s), 1310(s), 1119(111), 
1021(m), 766 cnr'. 

Example 6(rr) 

4-[2-(2-hydroxyethoxy)ethy1]amino-6-metto^ 



mp : 233-235°C. 

NMR (200MHz, DMSO-d6): 8 3.50(m, 4H), 3.70-3.90(m, 4H), 3.93(s, 3H), 4.60(m, 1 H), 7.12(s, 1 H), 7.75(d. 1 H), 
7.99(s. 1H). 8.25(dd, 1H), 8.63(s, 1H), 9.03(m, 1H), 9.28(m, 1H). 

IR (KBr) : v 3245(mw), 2950(w), 1730(ms), 1626(w), 1603(s), 1558(m), 1474(m) f 1437(m), 1406(m), 1309(m), 
1281(w), 1229{w), 1125(w), 1102(w), 1051(w) cm-i. 

Example 6(ss) 

4-(2^ethylthioethyt)amin(>-5-methoxy-2-(1-imidazolyl)quinazoline 



mp: 168-1 78°C. 

NMR (200MHz, DMSO-d6): 82.17(s, 3H), 2.89(t, 2H), 3.90(m, 2H), 3.93(s, 3H), 7.55(dd, 1 H), 7.69(d, 1H), 

7.87(s, 1H), 7.97(8, 1H), 8.40(8, 1H), 9.34(t. 1H), 9.93(s, 1H). 

IR (KBr) : v 3410, 3095, 2675, 1635, 1609, 1587, 1400, 1264, 1018 cnr 1 . 

Example 6(tt) 

4-(2HTiethylsulfinylethyl)amino-6-rnethoxy-2-(1-imidazolyt)quinazoline 





\=/ 



62 



EP0 579 496 A1 




mp : 238-242°C. 

NMR (200MHz, DMSO-d6): 8 2.63(s. 3H), 3.1 0-3.70(m, 4H), 3.92(s f 3H), 7.53(dd, 1 H), 7.72(d, 1 H), 7.88(d, 2H), 
8.48(s, 1H), 9.43(m. 1H). 10.01(s, 1H). 

IR (KBr) : n 3435, 3005, 2710, 1625, 1560, 1398, 1248, 1020, 825 atr\ 
Example 6(uu) 

4-(2-methy1sulfonylethyl)amino-6-methoxy-2^1-imidazo]yi)quinazoline 



o 2 




mp : 245-252°C. 

NMR (200MHz, DMSO-d6): 8 3.09(s, 3H), 3.61 (t, 2H), 3.92(s, 3H), 4.09(m, 2H), 7.54{dd, 1H), 7.76(d, 1H), 
7.88(s, 2H), 8.45(s, 1H), 9.38(br, 1H), 9.89(s, 1H). 

Reference example 15 

2-(2-<3-pyridyl)vinyl)quinazolin-4-one 



O 




A mixture of 2-methylquinazolin-4-one (6.1 g) and 3-pyridinecarbaldehyde (4.1 g) in acetic acid (80 mL) 
was heated to reflux for 20 hours. After cooling to room temperature, the precipitate was collected by f titration, 
washed with methanol and dried to obtain the title compound as an acetic acid salt (10.5 g). 

Reference example 16 

4-chloro-2-(2-(3-pyridyl)vinyl)quinazoline 
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a 



5 




10 A suspension of the quinazolinone compound (2.9 g, prepared in Reference example 15) in thionyl chloride 
(25 ml_) and a few drops of dimethyiformamide was heated at reflux for three hours. The mixture was then 
concentrated, the concentrate poured into 150 mL portions of chloroform, dried over potassium carbonate and 
concentrated to obtain the title compound (1.1 g) as a red oil. 

15 Example 7 

4-phenylmethylamino-2-(2-(3-pyridyl)vinyl)quinazoline 



20 



25 




The title compound having the following physical data, was obtained by the same procedure as Example 
30 1, by using the 4-chloro compound prepared in Reference example 16 and phenylmethylamine. 
The product was purified by column chromatography, 
mp: 178-1 79°C. 

NMR (CDCI3): 5 4.96 (d, 2H), 6.11 (broad, 1 H), 7.30-7.55 (m, 8H), 7.70-7.81 (m, 2H), 7.99 (d, 1H), 8.34 (s, 1 H), 
8.36-8.45 (m, 1H), 8.55-8.58 (dd, 1H), 8.90-8.91 (d, 1H). 
35 IR (KBr): v 3300 (m), 1577 (s), 1528 (s), 1434 (m), 1378 (s), 763 (m), 699 (m) cm-i. 

Example 8 

6-ethoxycarbonyl-4-phenylmethyla^ and its salt 

40 



45 




To 349 mg (1 .0 mmol) of a compound prepared in example 6(t) dissolved in 20 mL of tetrahydrofuran was 
so added 0.4 mL of thionyl chloride. Initially, a white precipitate formed, but gradually all dissolved. After stirring 
for 15 minutes, 20 mLof ethanol was added. After stirring an additional 15 minutes, the mixture was concen- 
trated, the concentrate triturated in ether and collected. The solid was found to be very hygroscopic, was taken 
up in chloroform, treated with potassium carbonate solution, separated, dried over anhydrous magnesium sul- 
fate and concentrated. Obtained 278 mg (0.7 mmol, 73% yield) of the desired product as a white solid (free 
55 base). 

(free base) 
mp:196-198°C 

NMR (DMSO-ae): 6 1.30 (t, 3H), 1.90 (m, 1H), 2.28 (m, 1H), 2.60 (m, 2H), 2.82 (m. 3H), 4,23 (q, 2H), 4.77 (d, 
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2H) t 5.12 (m, 1H). 7.10 (s, 1H), 7.37 (m, 5H), 7.83 (s, 1 H), 8.54 (s, 1H). 

IR (KBr): 3245 (w), 1725 (ms), 1605 (s), 1532 (w), 1473 (m). 1426 (m), 1333 (w) cnr'. 

To a suspension of 240 mg (0.64 mmol) of the compound prepared above in 5 mL of ethanol was added 
2 mL of -10% HCI in methanol. All the material gradually dissolved. After ten minutes, the mixture was con- 
5 centrated in vacuo, triturated in ether and filtered to obtain 229 mg (0.51 mmol) of the desired product 
(2HCI salt) 
mp : 158-161 °C 

NMR (200MHz, DMSO-d6) 5: 1.22 (t, 3H). 1.87(m, 1H), 2.14 (m. 1H), 2.55-3.00 (m, 5H), 7.79 (s, 1H), 8.23 (s, 
1H), 9.77 (s, 1H). 
10 IR (KBr) v: 3225, 1718, 1642, 1612, 1518, 1393 cnrH. 

Example 8(a) 

6-ethylaminocaroonyl-4-phenylmethylamino-2-(1-ta dihydrochloride 



20 




25 By the same procedure as described in example 8, by using ethylamine instead of ethanol, the title com- 
pound having the following physical data was given, 
mp : 147 °C, (dec.) 

NMR (200MHz, DMSO-d6) 5: 1.04 (q,3H). 1.65-2.06 (m, 2H), 2.50-2.80 (m, 5H), 3.10 (m, 2H). 4.72 (m, 2H), 
7.18-7.48 (m, 5H), 7.81 (s, 1H), 8.05 (t, 1H), 8.18 (M, 1H), 8.24 (m, 1H), 9.82 (s, 1H). 
30 IR (KBr) v: 3265-2580, 2365, 1653, 1613, 1576, 1540, 1449, 1390, 1352, 1144, 1060, 750, 701, 624 cnr 1 . 

Example 9 

4-pheny)methylamino-2-(1-imidazolyl)quinazoline dimethanesulfonate 



40 




By the same procedure as described in Reference example 1 3 and 14 and example 5 and 6, by using me- 
45 thanesulfonic acid instead of hydrochloric acid, the title compound and the following compounds having the 
following physical data were given, 
mp : 140-143 °C 

NMR (200MHz, DMSO-d6) 6: 2.38 (s, 6H), 4.95 (m, 2H), 7.20-8.00 (m, 9H), 8.40-8.53 (m, 2H), 9.64 (t, 1H), 
10.00 (s, 1H). 

50 

Example 9(a) 

6,7-dimethoxy-4-phenylmethylamino-2-(1 -imidazolyl)quinazoline dimethanesulfonate 
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2 CH 3 S0 3 H W 



mp : 205 °C, (dec.) 

NMR (200MHz, DMSO-d6) 5: 2.36 (s, 6H), 3.92 (s, 3H), 3.95 (s, 3H), 4.95 (m, 2H) f 7.18 (d, 1H), 7.21-7.53 (m, 
5H), 7.82 (s, 1H). 7.87 (m, 1H), 8.39 (m, 1H), 9.21 (t, 1H) f 9.94 (m. 1H). 

Example 9(b) 

4-(3,4^imethoxyphenylmethyl)amino-2-(1-imida^yi)quinazoline 1.5 methanesulfonate 



mp : 163-173 °C. 

NMR (200MHz, DMSO-d6) 8: 2.34 (s f 4H), 3.73 (d f 6H), 4.88 (d f 2H) f 6.02 (d, 1H), 7.03 (d, 1H), 7.16 (s ? 1H), 
7.62 (t, 1H), 7.78 (d, 1H), 7.89 (m, 2H), 8.45 (d, 1H), 8.48 (s, 1H), 9.55 (t, 1H), 10.02 (s, 1H). 

Example 9(c) 

4-(2-phenoxyethyl)amino-2-(1-imidazolyl)quinazoline dimethanesulfonate 



mp : 144^161 °C 

NMR (200MHz, DMSCMJ6) 6: 2.39 (s, 6H), 4.12 (q, 2H), 4.34 (t, 2H), 6.97 (m, 3H), 7.28 (t, 2H), 7.63 (m f 1H), 
7.80 (s, 1H), 7.91 (m, 2H), 8.45 (m, 2H), 9.30 (m, 2H), 9.97 (s, 1H). 
IR (KBr) v: 3700-2800 (broad), 1636 (s), 1211 (s) cnrr 1 . 

Example 10 

6-carboxy-4-phenylmethylamino-2-(1-imidazolyl)-5 f 6 ,7,8-tetrahydroquinazoline sodium salt 




1.5 CH3SO3H 
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5 




10 A solution of 200 mg (0.57 mmol) of a compound prepared in example 6(t) dissolved in 25 mL of tetrahy- 
drofuran was filtered to remove dark insoluble material present To the filtrate was added 0.25 mL (0.62 mmol) 
of 2.5 N sodium hydroxide solution. Some precipitate formed. The mixture was concentrated and pumped in 
vacuum. The concentrate was triturated in tetrahydrofuran and ether and filtered. The solid was washed with 
ether and filtered to obtain 190 mg (0.51 mmol) of the desired product as a white solid. 

15 mp : 240 °C, (dec.) 

NMR (200MHz. DMSO-d6) 8: 1.50-1.82 (m f 2H), 1.88-2.35 (m, 2H), 2.59 (m, 3H), 4.62 (s, 2H) f 6.98 (s, 1H), 
7.12-7.48 (m, 5H), 7.73 (s, 1H) f 7.86 (m f 1H), 8.33 (s, 1H). 

By the same procedure as described in example 1 0, the compound having the following physical data was 
given. 

20 

Example 10(a) 

6-cartx>xy-4-phenylmethylamino-2-(1-imidazolyl)quinazoline sodium salt 



30 




mp : >280 °C 

NMR (200MHz, DMSO-d6) 8: 4.48 (d, 2H) f 6.99 (s, 1H), 7.25 (m, 1H), 7.33 (m, 4H), 7.40 (d, 1 H), 7.78 (s, 1H), 
35 7.97 (dd, 1H), 8.46 (s, 1H), 8.57 (d, 1 H), 9.11 (br, 1H). 

IR (KBr) v: 3500-3100 (br), 1620, 1559, 1472, 1399, 1307, 1224, 1056, 699 cm- 1 . 

Reference example 17 

40 4-(1 ,1 -dimethyl-2-methoxyethyl)amino-2-chloroquinazoline 



45 



50 




A mixture of 2,4-dichloroquinazoline (995 mg, 5 mmol), triethylamine (0.7 ml, 5 mmol) and 1, 1-dimethyl- 
2-methoxyethylamine (30 mL, 0.5 M methanol sol., 15 mmol) was stood at room temperature for 1 week. The 
reaction mixture was concentrated and partitioned between ethyl acetate and water. Organic layer was washed 
55 with water and brine, dried over MgS0 4 and concentrated. The residue was purified on 50 g of silica gel column 
eluting with 50% ethyl acetate in hexane to obtain the tide compound (176 mg) as a white solid. 
NMR (CDCI3): 5 160 (s, 6H), 3.46 (s, 3H), 3.56 (s, 2H), 7.38-7.80 (m, 4H). 
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Example 11 

4-(1 ,1^imethyl-2-methoxyethyl)amino-2-(1-lmidazolyl)quinazoline dihydrochloride 



10 




2HCI 



15 A mixture of the compound prepared in Reference example 17 (165 mg, 0.62 mmol), imidazole (169 mg, 
2.48 mmol) and phenol (0.7 g) was heated at 150 °C for 40 min. After cooling, the reaction mixture was diluted 
with ethyl acetate, and washed with 1 N KOH and brine, and dried over MgS0 4 . The filtrate was concentrated 
to leave a viscous oil, which was purified on 8 g of silica gel column eluting with 50% ethyl acetate in hexane 
to obtain the title compound (165 mg, 90% yield) as a colorless amorphous. 

20 (free base) 

NMR (CDCI 3 ): 6 1.65 (s, 6H), 3.48 (s, 3H), 3.58 (s, 2H), 6.32 (broad, 1H), 7.17 (s, 1H), 7.40 (m, 1H), 7.62-7.81 
(m, 3H), 7.97 (s, 1H), 8.67 (s, 1H). 

To a solution of the compound above (160 mg, 0.54 mmol) in methanol (2mL) was added excess HCi-me- 
thanol solution (2mL). After stirring for 20 min at room temperature, the reaction mixture was concentrated. 
25 Excess Ha was evaporated with methanol (x3) to leave a white solid. Trituration with ether gave HCI salt (185 
mg) as a white powder. 
(HQ salt) 
mp : 22S-225 °C 

NMR (200MHz, DMSCMJ6) 6: 9.80 (s, 1H), 8.59 (m, 1H), 8.34 (m, 1H), 7.84-7.96 (m, 3H), 7.78 (m, 1H), 7.60 
30 (m, 1 H), 3.78 (s, 2H), 3.29 (s, 3H), 1 .57 (s, 6H). 

IR (KBr) v: 1633, 1610, 1562, 1520, 1474, 1397, 1108, 754 crrH. 

By the same procedure as described in Reference example 17 and example 11, by using corresponding 
amine, the compounds having the following physical data were given. 

35 Example 11 (a) 

6-methoxy-4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline dihydrochloride 



40 



45 




(HQ salt) 

mp:169°C,(dec.) 

NMR (200MHz, DMSO-d6) 6: 3.31, (s, 3H), 3.69 (t, 2H), 3.92 (s, 3H), 7.50 (dd, 1H), 7.88 (s, 1H), 7.97 (s, 1H), 
50 8.42 (s, 1 H), 9.21 (t, 1 H), 9.99 (s, 1 H). 

IR (KBr) v: 3380, 3200-2700, 1636, 1608, 1569, 1385, 1264, 1111, 1018 cnH. 

Example 11 (b) 

55 6-chloro-4-(2-met hoxyet hyl)amino-2-(1 -imidazolyl)quinazoline dihydrochloride 



68 



EP 0 579 496 A1 




mp : 200 - 206 °C, (browning) 

NMR (200MHz, DMSO-d6) 6: 10.0 (s f 1H) f 9.32 (m, 1H), 8.68 (s, 1H), 8.43 (s, 1H), 7.85-7.96 (m, 2H), 7.77 (d, 
1 H), 3.90 (m, 2H), 3.66 (m, 2H), 3.32 (s, 3H). 

IR (KBr) v: 1606, 1578, 1555, 1524, 1498, 1445, 1395, 1354, 1320, 1108, 1012, 876, 829 crrr 1 . 
Example 11(c) 

4-(3-ethoxypropyi)amino-2-(1-imkJazolyl)quina2oline dihydrochloride 




mp : 170-180 °C 

NMR (200MHz, DMSO-d6) 6: 1.11 (t, 3H), 1.9 (qt, 2H). 3.38-3.54 (m, 4H), 3.74 (m, 2H), 7.60 (t, 1H), 7.78 (d, 

1H), 7.90 (m, 2H), 8.44 (m, 2H), 9.22 (t, 1H), 9.97 (s, 1H). 

IR (KBr) v: 2870-3950, 1624, 1556, 1473. 1400, 1311, 1090 cm- 1 . 

Example 11(d) 

6-nitn>4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline hydrochloride 




mp : 211 °C, (dec.) 

NMR (200MHz, DMSCMJ6) 6: 3.33 (s, 3H), 3.66-3.71 (m, 2H), 3.90-3.95 (m, 2H), 7.84 (m, 1H), 7.88 (d, 1H), 
8.44 (m, 1H), 8.59 (m, 1H) f 9.54 (m, 1H), 9.85 (bt, 1H), 9.94 (d, 1H). 

IR (KBr) v: 3430, 3220-2585, 1606, 1579, 1523, 1499, 1444, 1404, 1336, 1259, 1147, 1115, 1091, 1059, 1016, 
847, 825 crrr 1 . 



Example 11 (e) 



6-chloro-4~(2-(2-hydroxyet hoxy)et hy!)amino-2-(1 -imidazolyl)quinazoline dihydrochloride 



EP 0 579 496 A1 



5 




mp: 184-186 °C 

10 NMR (200MHz, DMSO-d6) 5: 3.51 (s, 4H), 3.75-3.77 (m, 2H), 3.85-3.90 (m, 2H), 7.76 (d, 1H) f 7.84 (m, 1H), 
7.91 (dd, 1H), 8.40 ft 1H), 8.67 (m, 1H), 9.30 (bt, 1H), 9.92 (m, 1H). 
IR (KBr) v: 3320, 3175-2825, 1602, 1574, 1497. 1439, 1398, 1343, 1118 cnr 1 . 

Example 11 (f) 

15 

6,7-dimethoxy-4-(2-methoxyethyl)amino-2-(1-imklazolyt)quinazdine dihydrochloride 



20 




mp : 249-251 °C 

NMR (200MHz, DMSO-d6) 6: 3.32 (s, 3H), 3.65 (t, 2H), 3.85 (m, 2H), 3.94 (s, 6H), 7.16 (s, 1H), 7.88 (s, 2H), 
8.39 (s, 1H), 8.92 (t, 1H), 9.95 (s, 1H). 
30 IR (KBr) v: 3425-2365, 1642, 1603, 1573, 1511, 1481, 1456, 1386, 1287, 1240, 1156, 1132, 1109, 1021, 988, 
876, 770 cnr 1 . 



Example 12 

35 6-chloro-4-(2-ethoxyethyl)amino-2-(3-pyridyi)quinazoline and its salt 



40 




45 

A solution of 2-(3-pyridylH>^'£hlofoquinazoline (1.0 g, 3.2 mmol, prepared in Reference example 5(b)) 
and 2-methoxyethylamine (0.53 g, 7.0 mmol) in 50 ml_ of ethanol was heated to reflux overnight The solution 
was concentrated, taken up in chloroform and water. After some mixing, the water layer was found to be slightly 

so acidic and was basified with sodium carbonate. The mixture was then agitated and separated. The organic 
layer was dried over potassium carbonate and concentrated. The concentrate was purified on silica gel column 
with 5% methanol in chloroform as eluent The product obtained was combined with additional material filtered 
from the aqueous layer. Obtained a total of 0.35 g (1 .1 mmol) of the title compound, 
(free base) 

55 mp: 210-21 2°C 

NMR (200MHz, DMSO*): 6 3.32 (s, 3H), 3.67 (t, 2H), 3.87 (qd, 2H), 7.53 (m, 1 H), 7.82 (s, 2H), 8.48 (s, 1 H), 
8.71 (m, 3H), 9.59 (s,1H) 

IR (KBr): v 3250 (m), 1692 (s), 1535 (s), 1430 (w), 1412 (w), 1366 (m), 1140 (m), 823 (m) cnH. 
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To a mixture of 0.35 g (1.1 mmol) of the compound prepared above in 5 mL of methanol was added 0.5 
mLof 10% HCI in methanol. The solution was concentrated to 1 mL, triturated in ether, filtered and dried under 
vacuum. Obtained 0.33 g (0.85 mmol) of the hydrochloride. 
(HQ salt) 
5 mp : 190 °C, (dec.) 

NMR (200MHz, DMSO-d6) 8: 3.32 (s, 3H), 3.71 (t, 2H), 3.94 (m, 2H), 8.01 (m, 2H) f 8.12 (d, 1H), 8.75 (m, 1H), 
9.01 (d, 1H) f 9.20 (d, 1H), 9.66 (s, 1H). 

IR (KBr) v: 3425, 2500-3050, 1633,1610,1569,1387, 1107 cm-i. 

By the same procedure as described in Example 12, by using corresponding amine, the compounds having 
10 the following physical data was given. 

Example 12(a) 

6-chloro^(2-dimethylaminoethyl)amino-2-(3-pyridyl)quinazoline trihydrochloride 



I 



20 




25 

mp = 179 °C (dec.). 

NMR (200 MHz, D z O): 5 2.96 (s, 6H), 3.51 (t, 2H), 4.02 (t, 2H), 7.57 (m, 1H), 7.70 (m, 3H), 8.68 (m, 2H), 9.14 
(s. 1H). 

IR (KBr) v: 3405, 3215, 2545, 1577, 1536, 1474, 1437, 1396, 1360, 827, 721 cnr 1 . 

30 

Example 13 

6-hydroxy-4-phenylmethylamino-2-(1-imidazolyl)quinazoline and its salt 



40 




To 66 mg (0.2 mmol) of the compound prepared in Example 6(g) in 1 mL of acetic acid was added 0.8 mL 
45 (7 mmol) of 48% HBr in water. The mixture was heated below reflux for 23 hours then heated to full reflux for 
four hours. After cooling to room temperature, 15 mL of water was added to the solution and the precipitate 
was filtered and dried under vacuum. The material was purified on a preparative silica gel plate with 10% me- 
thanol in chloroform. Obtained 1 3 mg (41 umol) of the desired product as a solid, 
(free base) 
50 mp : 230 °C, (dec.) 

NMR (200MHz, CD30D) 6: 4.86 (s, 2H), 7.05 (s, 1H), 7.15-7.38 (m, 4H), 7.40-7.50 (m, 3H), 7.58-7.66 (m, 1 H), 
7.92 (s,1H), 8.52 (s,1H). 

IR(KBr) v: 3370, 3030,2365, 1749, 1710, 1653, 1596, 1559, 1523, 1488, 1465, 1407, 1376, 1291. 1244 , 1162, 
1098,1060, 911,831 cm- 1 . 

55 By the same procedure as described in Example 12, the hydrochloride having the following physical data 
was given. 
(2HCI salt) 
mp: 155 °C, (dec.) 
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NMR (200MHz, DMSO-d6) 8: 4.92 (m, 2H), 7.22-7.77 (m, 8H), 7.86 (s, 1H), 8.38 (s, 1 H), 9.36 (m, 1H), 9.94 
(s,1H). 

IR (KBr) v: 3395-2640, 2365, 1734, 1628, 1607, 1567, 1542, 1473, 1361, 1353, 1289, 1260, 1201, 1107, 1015, 
835, 753, 702 cnr'. 

Example 14 

4-(2-(2-hydroxyethoxy)ethyi)amino-6-methylsulf iny1-2-(1-imidazdyt)-quinazoline and its d (hydrochloride 

\=/ 

To 1.38 g of the compound prepared in example 6(mm) dissolved in 10 mL of acetic acid was added 4 mL 
of 30% hydrogen peroxide. The reaction was monitored by TLC. After stirring for 1/2 hour, the mixture was 
poured into 15 g of 50% w/w sodium hydroxide and ice. The resulting mixture was extracted four times with 
chloroform, dried over anhydrous magnesium sulfate and concentrated. The concentrate was triturated in ether 
and collected to obtain 1.26 g of the desired product as a white solid. 

To 400 mg of the compound prepared above in 1 0 ml of methanol was added 1 mL of 1 0% HCI in methanol. 
After ten minutes, the mixture was concentrated, triturated in ether and the solid collected. Obtained 441 mg 
of the desired product as a dihyrochloride salt, 
(free base) 
mp : 144-147°C 

NMR (200MHz, DMSOd6): d 2.85(s, 3H), 3.50(m, 4H), 3.70-3.90(m, 4H), 4.59(m, 1H), 7.11(s, 1H), 7.82(m, 
1H), 7.98(s, 1H), 8.02(m, 1H), 8.62(s, 1H), 8.67(m, 1H), 9.14(t, 1H). 
(2HCI salt) 
mp : 190-192°C 

NMR (200MHz, DMSO-d6): d 2.89(s, 3H), 3.51 (s, 4H), 3.76(m, 2H), 3.89(m, 2H), 7.90(m, 2H), 8.14(m, 1H), 
8.45(m, 1H), 8.89(m, 1H), 9.62(t, 1H), 10.10(m, 1H). 

By the same procedure as described in Example 14, by using corresponding thioether, the compounds 
having the following physical data were given. 

Example 14(a) 

4-(2-methoxyethyl)amino-6-methylsulf inyl-2-(1-imidazolyl)quinazoline and its dihydrochloride 




(free base) 
mp : 170-173°C 

NMR (200MHz, DMSO-d6): d 2.85(s, 3H), 3.32(s, 3H), 3.69(m, 2H), 3.83(m, 2H), 7.1 2(s, 1H), 7.77-8.1 0(m, 2H), 
7.98(s, 1H), 8.68(s, 1H), 9.16(s, 1H). 
(2HCI salt) 
mp : 191-193X 

NMR (200MHz, DMSO-d6): d 2.89(s, 3H), 3.31 (s, 3H), 3.67(m, 2H), 3.89(m, 2H), 7.86-8.18(m, 3H), 8.45(m, 
1H), 8.89(m, 1H), 9.63(t, 1H), 10.05(m, 1H). 
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Example 14(b) 



e-nrmthylsulfinyl^phenylmethyIarnino-2-(1-imidazolyl)quinazoline dihydrochloride 




2HCI 



mp:167-170°C. 

NMR (200MHz, DMSO-d6): 8 2.87(s, 3H), 4.96(d, 2H), 7.32-7.53(m, 5H), 7.87(d f 1 H), 7.93(s, 1 H), 8.15(s, 1 H), 
8.42(s ? 1H), 8.86(s, 1H).10.01(S, 1H), 10.10(t, 1H). 

IR (KBr): v 3370(w), 3220(w), 3060(m), 2825(m). 1617(s), 1577(s), 1541(m), 1497(w), 1444(m), 1396(s), 
1355(w), 1014(m), 836(w), 788(w), 702(w) cnr 1 . 

Example 15 

4-(2-met hoxyethyl)amino-6-methylsu)fonyt-2-(1 - lmldazolyl)quinazoline hydrochloride 



To 0.63 g of the compound prepared in example 6(11) (free base) in 7 mL of acetic acid was added 3 ml 
of 30% hydrogen peroxide solution and the mixture was stirred at room temperature for 17 hour. The mixture 
was then poured into a solution of 50% w/w sodium hydroxide in ice. The resulting mixture was extracted twice 
with 70 mL portions of chloroform, dried over anhydrous magnesium sulfate and concentrated. The concentrate 
was triturated in ether and the solid collected to obtain 0.36 g of the desired product as a white powder. 

To a suspension of 300 mg of the compound above in 15 mL of methanol was added 1 mL of 10% HCI in 
methanol. The mixture become clear then a precipitate formed. The mixture was concentrated to approximately 
5mL, diluted with ether and filtered to obtain 319 mg of the desired product as a white solid, 
(free base) 
mp: 241-243 °C 
(HQ salt) 
mp : 226-228°C 

NMR (200MHz, DMSO-d6): d 3.32(s, 3H), 3.36(s, 3H), 3.67(m, 2H), 3.93(m, 2H), 7.81(s, 1H), 7.93(m, 1H), 
8.30(m, 1H), 8.42(s, 1H), 9.16(m, 1H), 9.72(t, 1H), 9.92(s, 1H). 

By the same procedure as described in Example 15, the below compound having the following physical 
data was given. 

Example 15(a) 

6-methylsulfonyl-4-phenylmethylamino-2-(lHmidazolyl)quinazoline hydrochloride 




\=/ 
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mp : 125-130°C. 

NMR (200MHz, DMSO-d6): 6 3.34(s 3H), 4.97(d, 2H), 7.31-7.50(m f 5H), 7.85{s, 1H), 7.93(d, 1H). 8.32(d, 1H), 
8.44(s, 1H), 9.14(s, 1H), 9.98(3, 1H), 10.12(t, 1 H). 

IR (KBr): v 3230(s), 3040(s), 2705(s), 2370(m), 1616(s). 1 572(s) f 1524(s) f 1497(m), 1 399(s), 1326(s) f 1258(m) f 
1204(w), 1147(s), 1008(m), 834(w), 783(s), 730(w), 620(w), 535(m) cnr\ 

Example 16 

6-hydroxymethyi-4-phenytmethylamino-2-(1-imidazoly1)quinazoline 




To a suspension of 0.68 g of the compound prepared in example 5(e) in 50 ml_ of anhydrous tetrahydrofuran 
was added 2 mL of 2M lithium borohydride in tetrahydrofuran. The reaction mixture was heated at reflux for 
two days. The mixture was then concentrated, diluted with water and the basic solution was acidified with 1N 
hydrochloric acid. The resulting solution was then basified with potassium carbonate, filtered and the solid 
washed with water and allowed to dry. The solid material was purified on silica gel column eluting with 5% 
methanol in chloroform. Obtained 85 mg of the desired product 
mp : 173 °C (dec.). 

NMR(200MHz, DMSO-d6): 84.67(d, 1 H), 4.90(d, 1 H), 5.47(t, 1 H), 7.23(m, 1H), 7.25-7.51(m, 5H). 7.67-7.85(m, 
2H), 8.12(m, 1H), 8.34(m, 1H), 8.91(s, 1H), 9.51(t, 1H). 

IR (KBr): v 3445(mw), 2365(mw), 1599(s), 1559(m), 1505(mw), 1444(w), 1410(m), 1340(w), 1161(w), 1073(w) 
cnr 1 . 

By the same procedure as described in Example 16, the below compounds having the following physical 
data were given. 

Example 16(a) 

4-(2^ethoxyethyl)amino-6-hydroxymethyl-2-(1-imidazolyl)quinazoline 




mp : 165-168°C. 

NMR (200MHz, DMSO-d6): 5 3.35(s, 3H), 3.68(t, 2H), 3.80(t, 2H). 4.65(d, 2H), 5.45(t, 1H), 7.12(s, 1 H), 7.68(m. 

2H), 7.99(s, 1H), 8.27(s, 1H), 8.62(s, 1H), 8.83(s, 1H). 

IR (KBr) : v 3370(m), 1597(s), 1559(m), 1474(m), 1409(m) cnr 1 . 

Example 16(b) 

4-p-(2-hydroxyethoxy)ethy1]amino-6-hydro 
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w 

mp: 183°C. 

10 NMR (200MHz, DMSO-d6): 5 3.48(s, 4H), 3.76(m, 4H), 4.62(d. 2H), 5.44(t, 1 H), 7.1 0(s, 1 H), 7.62-7.80(m, 2H), 
7.97(s, 1H), 8.27(s, 1H), 8.60(s t 1H), 8.82(bs f 1H). 

IR (KBr) : v 3311(mw) f 3156(w), 1597(s), 1558{w) i 1487(w), 1438(w) f 1408(ms) f 1052(w) crrr'. 
Reference example 18 

15 

6-todoquinazolin-2,4-dione 



20 




25 To a mixture of 25.36 g of 2-amino-5-iodobenzoic acid in 250 ml of water and 90 ml_ of THF was added 

7.40 g of glacial acetic acid and stirred at room temperature. Then was added 7.82 g of potassium cyanate in 
water dropwise. Left to overnight Added another 5.47 g of potassium cyanate. Stirred overnight A total of 160 
g of NaOH pellets were added portionwise, keeping the mixture cool in ice-water bath. The mixture was stirred 
at room temperature overnight The mixture was cooled in a refrigerator and the precipitate filtered through a 

30 sintered glass funnel. The precipitate was then dissolved in water and acidified with 4N HCI. The precipitate 
was collected by filtration. The solid was dried in a vacuum oven to yield 25.44 g of the tide compound. 

Reference example 19 

35 6-(2-triethylsilylethylnyl)quinazolin-2,4-dione 



40 




In a f lusk was placed 0.544 g of triphenylphosphine, 0.184 g of palladium chloride, and 5 mL of diethyla- 
mine. Stirred under a nitrogen atmosphere. To the resulting yellow mixture was added 75 mL of diethylamine, 
45 followed by 10.02 g of the compound prepared in reference example 18. Then added 19.8 mg of cuprous iodine 
to the purple suspension. Turned gray after 10 minutes. After 0.5 hr added 5.36 g of triethylsilyl acetylene and 
stirred at room temperature. After 3 hrs the solution turned purple. After another 1.5 hrs. the solution turned 
brown. Left to stir overnight Monitored reaction by TLC. Removed the solvent under reduced pressure at 40 
°C and added water. Acidified with 1 N- HCI. The precipitated solid was collected by filtration, washed with wa- 
tt) tor, and dried in a vacuum oven. The solid was then passed through a silica gel column, eluting with THF. After 
drying yielded 10.22 g of the title compound having the following physical data. 
NMR (200 MHz, DMSO-d 6 ): 5 0.65(dd, 6H), 0.93(dd, 9H), 7.15(d, 1H), 7.69(d, 1H), 11.38(br, 2H). 

Reference example 20 

55 

2,4-dichloro-6-(2-triethylsilylethylnyl)quinazoline 
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To 5.09 g of the compound prepared in reference example 19, was added 25 ml_ of POCI 3 and warmed. 
Then added 1 .03 g of N,N-dimethyianiline and heated to reflux. After 3.5 hrs, the excess POCI3 was removed 
under reduced pressure and the residue diluted in chloroform and poured slowly over ice. The organic layer 
10 was collected and the solvent removed. The residue was passed through a silica gel column using 20% 
EtOAc/hexane as a solvent Yielded 1.4 g of the product having the following physical data. 
NMR (200 MHz, CDCI3): 8 0.72(6H), 1.00(9H), 7.98(d, 1H), 8.33(s, 1H). 

Reference example 21 

15 

2-chloro^(2-rrrethoxyethyl)ajnino^ 



20 




25 To 1 .4 g of the compound prepared in reference example 20 in 20 mL of chloroform was added 2-methox- 
yethylamine and stirred at room temperature for 1.5 hr. Then added 4.2 ml of 1N-NaOH and heated to reflux. 
Left to reflux overnight The solvent was removed under reduced pressure and the residue taken up in chloro- 
form and water. The organic layer was collected and dried over anhydrous potassium carbonate. Removal of 
solvent under reduced pressure yielded 1.44 g of the title compound. 

30 NMR (200 MHz, CDCI 3 ): 8 0.73 (m, 6H), 1 .07(m, 9H), 3.45(s, 3H), 3.69(t, 2H), 3.88(dd, 2H), 6.32(br, 1 H). 7.69(d, 
1H), 7.78(dd f 1 H), 7.80(s f 1 H). 

Example 17 

35 2-(1-imidazolyl)-4-(2-methoxyethyl)ami^ 



40 




45 To 1 .32 g of the compound prepared in reference example 21 in 5 mL of ethanol was added excess imi- 
dazole (0.93 g) and heated in an oil bath to 115 °C. After 1.5 hrs. removed from heat and dfluted in chloroform 
and washed with 1N-NaOH, collected the organic layer and washed with water The organic layer was extracted 
and dried over anhydrous potassium carbonate. Removal or solvent yielded 1.33 g of the title compound, mp : 
158-160 °C. 

50 NMR (200 MHz, DMSO-d e ): 8 0.70{q, 6H), 1 .05(t, 9H), 3.30(s, 3H), 3.64(t, 2H), 3.81 (dd, 2H), 7.1 0(s, 1 H) f 7.65(d, 
1H), 7.78(dd, 1H), 7.96(s, 1H) P 8.01(s, 1 H), 8.60(s, 1H) f 8.95(br, 1H). 

By the same procedures as described in reference examples 18, 19, 20 and 21, and example 17, the fol- 
lowing compound was obtained. 

55 Example 17(a) 

2-(1 -im Wazolyl)-4-P-(2-hydroxyethox^ 
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w 



mp: 155-156 °C; 

NMR (200MHz, CDCI 3 ): 5 1.09 (s. 3H), 1.16 (s, 18H), 2.28 (br, 1H), 3.70 (m, 2H). 3.84 (dd, 4H), 3.95 (t, 2H), 
6.65 (br, 1H), 7.14 (s, 1H), 7.68 (d, 1H), 7.75 (dd, 1H), 7.87 (s, 1H), 7.93 (s f 1H), 8.65 (s, 1H). 

Example 18 

6-ethynyl-4-(2-methoxyethyl)amirK>-2-(1-Gmidazolyl)quinazoline 




To 1.35 g of the compound prepared in example 17 in 20 mL of THF was added 3.3 ml_ of tetrabutytam- 
monium fluoride (1M in THF). Stirred at room temperature for 1.5 hrs. The excess THF was removed under 
reduced pressure and the residue taken up in chloroform and water. The insoluble precipitate was collected 
by filtration. Yielded 0.83 g of the title compound. 

NMR (200MHz, DMSOd6): 5 .3.33(s, 1H). 3.66(m, 2H), 3.83(m, 2H), 4.34(s, 1H), 7.11(s, 1H), 7.65(d, 1H), 

7.82(dd, 1H), 7.96(s. 1H), 8.57(d, 1H), 8.62(s, 1H), 8.90(broad, 1H). 

IR (KBr): v 3290(s), 2945(m), 1606(s), 1559(s), 1451(s), 1352(s), 1106(s), 835(s) crrH. 

By the same procedure as described in example 18, the following compound was given. 

Example 18(a) 

2-(1-imidazolyl)-4-[2^2-hydn>xyethoxy)ethyl]ainino-6-ethynylquinazoline and its salt 




(free base) 
mp: 166-167°C; 

NMR (200MHz, DMSO-d6): 5 3.50 (s, 4H), 3.78 (m, 4H), 4.35 (s, 1H), 4.59 (t, 1H), 7.10 (s, 1H), 7.65 (d, 1H), 
7.80 (dd, 1H), 7.97 (s, 1H), 8.55 (d, 1H), 8.61 (s, 1H), 8.90 (br, 1H). 
(HCI salt) 
mp: 178 °C; 

NMR (200MHz. DMSO-d6): 5 3.51 (s, 4H). 3.87 (m, 2H), 4.44 (s, 1H), 7.73 (d, 1H), 7.82 (s, 1 H), 7.90 (d, 1H), 
8.40 (s, 1H), 8.67 (s, 1H), 9.25 (br, 1H). 

Example 19 

6-acetyl-4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline 
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To 0.541 g of t he compound prepared in example 1 8 in 1 0 ml of acetic acid was added 0.7 mL of 1 0% H2SO4 
10 and 0.1 0 g of mercury II sulfate and heated to reflux. After 2 hours removed from heat and basif ied. The yellow 
precipitate was filtered. The solid was washed with THF. Removed the solvent under reduced pressure and 
titrated the residue in 50 % ether/pentane. The solid was collected by filtration. Yielded 0.063 g of the desired 
product 

mp: 208-210 °C. 

15 NMR (200MHz, CDCI3): $ 2.64(s, 1H) P 3.49(s,3H),3.79(t,2H),3.95(q,2H),7.00(broad, 1H),7.16(t. 1H),7.74(d a 
1H), 7.95(t, 1H), 8.17(dd f 1H), 8.42(d, 1H), 8.67(t, 1H). 

By the same procedure as described in Example 19, the below compound having the following physical 
data was given. 

20 Example 19(a) 

4-|2-(2-hydroxyethoxy)ethyl]amino-6-acetyl-2-(1-imidazolyl)quinazoline 




mp : 164-166°C. 

NMR (200MHz, DMSO-d6): 5 2.69(s, 3H), 3.51 (s, 4H), 3.76(m, 2H), 3.84(t, 2H), 4.60(br, 1H), 7.12(s, 1H), 
7.73(d f 1H), 7.98(s, 1H), 8.27(dd, 1H), 8.64(s, 1H), 9.00(s, 1H), 9.25(br f 1H). 
35 IR (KBr) : n 3350,1671,1623, 1593, 1558, 1474, 1447, 1418, 1365, 1307, 1270, 1111, 1051 cmr 1 . 

Formulation Example 1 

The following components were admixed in conventional method and punched out to obtain 100 tablets each 



40 containing 50 mg of active ingredient 




4-phenytmethylamino-2-(3-pyridyl)quinazoline 


— 5.0 g 




cellulose calcium glycolate (disintegrating agent) 


— 0.2 g 


45 


magnesium stearate (lubricating agent) 


— 0.1 g 




micro crystalline cellulose 


— 4.7 g 



Claims 

1. A quinazoline derivative of the formula: 



55 
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10 wherein — represents a single or double bond; 

R 1 is hydrogen or alkyl; 
Y is a single bond or alkytene; 
A is 

(i)-CyA-(R2) 1t 
« (ii) -O-R 0 or -S(0) p -R°, or 

(iii) -NR 16 R 17 ; 

in which R° is hydrogen, alkyl, hydroxy-C^ alkyi or-CyA-fR 2 )^ 
R 16 and R 17 independently are hydrogen or alkyl; 
p is 0-2; 
20 CyAis 

(1) a 3-7 membered, saturated or unsaturated carbocyde, 

(2) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom, 

(3) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom and 
one oxygen atom, 

25 (4) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom and 

two oxygen atoms, 

(5) a 4-7 membered, unsaturated or partially saturated heterocycle containing two nitrogen atoms and 
one oxygen atom, 

(6) a 4-7 membered, unsaturated or partially saturated heterocycle containing one or two sulfur atoms, 
30 (7) a 4-7 membered, unsaturated, partially saturated or fully saturated heterocycle containing one or 

two oxygen atoms; 

R 2 is (1 ) hydrogen, (2) alkyl, (3) alkoxy, (4) -COOR 6 , in which R 5 is hydrogen or alkyl, (5) 
-NR 6 R 7 , in which R 8 and R 7 independently are hydrogen or alkyl, (6) -SOaNR^R 7 , in which R« and R 7 
x are as hereinbefore defined, (7) halogen, (8) trif luoromethyl, (9) nitro or (10) trifluoromethoxy; 

Z is a single bond, methylene, ethylene, vinylene or et hynylene; 
CyB is 

(1) a 4-7 membered, unsaturated or partially saturated heterocycle containing one nitrogen atom, 

(2) a 4-7 membered, unsaturated or partially saturated heterocycle containing two nitrogen atoms, 
^ (3) a 4-7 membered, unsaturated or partially saturated heterocycle containing three nitrogen atoms, 

(4) a 4-7 membered, unsaturated or partially saturated heterocycle containing one or two oxygen atoms, 

(5) a 4-7 membered, unsaturated or partially saturated heterocycle containing one or two sulfur atoms, 
R 3 is hydrogen, C,_4 alkyl, alkoxy, halogen or trif luoromethyl; 

R 4 is (1) hydrogen, (2) C,^ alkyl, (3) alkoxy, (4) -COOR 8 , in which R 8 is hydrogen or alkyl, (5) 
45 -NR 9 R 10 , in which R» is hydrogen, C t ^ alkyl or phenylfC^ alkyl) and R 10 is hydrogen or alkyl, (6) 

-NHCOR 11 , in which R 11 is alkyl, (7) -NHS0 2 R 1 \ in which R 11 is as hereinbefore defined, (8) 
S0 2 NR 9 R 18 in which R 9 and R 10 are as hereinbefore defined. (9) -OCOR 11 , in which R 11 is as hereinbefore 
defined, (10) halogen, (11) trifluoromethyl, (12) hydroxy, (13) nitro, (14) cyano, (15) -SC^N^CHNR^Ria 
in which R 12 is hydrogen or alkyl and R 13 is G,^ alkyl, (16) -CONR 14 R 15 in which R 14 is hydrogen or 
50 C^ alkyl or phenyl^ alkyl) and R* is alkyl or (17) alkylthk), (18) C,^ alkylsulfinyl, (19) 

alkylsulfonyl, (20) ethynyl, (21) hydroxymethyl, (22) tritC^ alkyl)silylethynyl or (23) acetyl; 
and I, m and n independently are 1 or 2; 
with the proviso that 

(1) CyA-fR 2 )! does not represent cyclopentyl or trif luoromethyl phenyl when Y is a single bond, 
55 (2) CyB does not bond to Z through a nitrogen atom when Z is vinylene or ethynylene, 

(3) CyB is not pyridine or thiophene when CyA is a 4-7 membered unsaturated, partially saturated or 
folly saturated heterocycle containing one or two oxygen atoms, and 
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(4) Y is not a single bond when A is (ii) -0-R° or -S(0) p -R° or (iii) -NR 18 R 17 ; 
or a pharmaceutical^ acceptable salt thereof, or a hydrate thereof. 

A compound according to claim 1, wherein CyB is a pyridine ring, an imidazole ring, a triazole or pyrrole 
ring, or a furan or thiophene ring. 

A compound according to clabm 1 or 2, wherein CyA is a benzene ring, a cyclopropyl ring, a cyclohexyl 
ring, a pyridine ring, a pyrrole or isoxazole ring, a thiophene ring, or a furan, tetrahydrofuran or pyran ring. 

A compound according to claim 1, 2 or 3 wherein A is OH, -0-C i A alkyl, -O-C^ alkyl-OH, -SfO^-C^ 
alkyl.or-NR^Ri7 

A compound according to any one of claims 1 to 4, wherein Y is a single bond, methylene or ethylene. 

A compound according to any one of claims 1 to 5, wherein Z is a single bond, methylene, or vinyiene. 

A compound according to any one of the preceding claims, which is: 
4-phenylmethylamino-2-(3-pyridyl)quinazoline, 
4-(3-methyiphenylmethyl)amino-2-(3-pyridyl)quinazoline f 
4-(3,4-dimethoxyphenylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-(4-carooxyphenylmethyl)aminch2-(3-pyridyt)quinazoline f 
4-(3-methoxycarbonylphenylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-(4-(N,N-dimethylamino)phenylmethyl)amino-2-(3-pyridyi)quinazoline, 
4-(4-sulfamoylphenylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-(3-chk>rophenylmethyl)amino-2-(3-pyridyt)quinazoline, 
4-{3-trifluoromethylphenylmethyl)amino-2--(3-pyridyl)quiriazoline, 
4-(3-nitrophenylmethyl)amino-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-2-(6-methyl-3-pyridyl)quinazoline, 
4-phenylmethylamino-2-(6-methoxy-3-pyridyl)quinazoline v 
4-phenylmethylamino-2-(6-chloro-3-pyridyl)quinazoline, 
4-phenylmethylamino-2-(6-trifluoromethyl-3-pyridyl)quinazoline, 
4-phenylmethylamino-6-methyl-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-methoxy-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6 v 7-dimethoxy-2-(3-pyridyl)quinazoline f 
4-phenylmethylamino-6-carboxy-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-methoxyc^rbonyl-2-(3-pyiidyl)quinazoline, 
4-phenylmethylamino-6-amino-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-(N,N-dimethylamino)-2-(3-pyridyt)quinazoline, 
4-phenylmethylamino-6-acetylamino-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-m6thanesulfonylamino-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-sulfamoyl-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6>acetoxy-2-(3-pyridyf)quinazoline, 
4-phenylmethylamino-6-chloro-2-(3-pyridyl)quinazoline f 
4-phenylmethylamino-6-bromo-2-(3-pyridyl)quinazoline, 
4-phenylmet hylamino-7-f luoro-2-(3-pyridyl)quinazol ine, 
4-phenylmethylamino-6-trifluoromethyl-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-trifluoromethoxy-2-(3-pyridyl)quinazoline, 
4-phenylmethy1amino-6-hydroxy-2-(3-pyridyl)quinazoline l 
4-phenylmethylamino-6-nitro-2-(3-pyridyl)quinazoline, 
4-phenylmethylamino-6-cyano-2-(3-pyridyi)quinazoline ( 
4-phenylmethylamino-6-methyl-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6-methoxy-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6,7-dimethoxy-2-(4-pyridyl)quinazoline t 
4-pheny!methylamino-e-carboxy-2-(4-pyridyi)quinazoline, 
4-phenylmethylamino-6-methoxycarbonyi-2-(4-pyridyi)quinazoline, 
4-phenyfmethylamino-6-amino-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6-(N,N^imethylamino)-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6-acetylamino-2-(4-pyridyl)quinazoline, 
4-phenylmethylamino-6-methanesulfonylamino-2-(4-pyridyl)quinazoline, 
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4-phenylmethylamino-6-sulfamoyl-2-(4-pyridyl)quinazoline f 

4-phenylmethylamino-6-acetoxy-2-(4-pyridyJ)quinazoline f 

4-phenylmethylamina-6-chloro-2-(4-pyridyl)quinazoline I 

4-phenylmethylamino-6-brom(>-2-(4-pyridy1)quinazoline, 

4-phenylmethylamino-7-fluoro-2-(4-pyridyl)quinazoline f 

4-phenylmet hy lamino-6-trif luoromet hyl-2-(4-pyridyl)qu inazoline, 

4-phenylmethylamino-6-trifluoromethoxy-2-(4-pyridyl)quinazoline l 

4-phenylmethylamino-6-hydroxy~2-(4-pyridyl)quinazoline, 

4-phenylmethylamino-6-nitro-2-(4-pyridyl)quinazoline t 

4-phenylmethylamino-6-cyana-2-(4-pyridyl)quinazoline, 

4-phenylamino-2-(^-pyridyi)qu inazoline, 

4-(3-methoxycarbonylphenyl)amino-2-(3-pyridyl)quinazoline > 

4-phenylethylamino-2-(3-pyridy1)quinazol»ne, 

4-phenyimethylamino-2-(2-pyridyt)quinazoline, 

4-phenylmethylamino-2-(4-pyridyl)quinazoline, 

4-phenylmethylamino-2-(2-(3-pyridyl)ethyl)quinazoline, 

4-phenylmet hylamino-2-(2-(3-pyridyl)vinyl)qu inazoline, 

6-iodo-4-phenyl methyl amino-2-(3-pyridyl)quinazoline, 

4-(3-cart)oxyphenyl)amino-2-(4-pyridyl)quinazoline, 

6-fluoro-4-phenylmethylamino-2-(3-pyridyl)quinazoline, 

4>(cydopropylmethyl)amino-2-(3-pyridyl)quinazoline, 

4-(cyclohexylmethyi)amino-2-(3-pyridyl)qu inazoline, 

4-(2-azepinylmethyl)amino-2-(3-pyridyl)quinazoline, 

4-(3-pyridylmethyl)amino-2-(3-pyridyl)quinazoline, 

4-((1- met hyi-2-pyrrolyl)methyl)amirK>-2-(3-pyridyi)qu inazoline, 

4-(3-isoxazolyl)amino-2-(3-pyridyl)quinazoline f 

4-(3-isoxazolytmethyl)amino-2-(3-pyiidyl)quinazoline t 

4-(2-thieny1methyl)amino-2-(3-pyridyi)quinazoline. 

4-(2-furylmethyl)amino-2-(1 -imidazolyl)quinazoline, 

4-(2-tetrahydrofuranylmethyl)amino-2-(1 -imidazoly1)quinazoline, 

4-(4-tetrahdyropyranylmethyl)amino-2-(1 -imidazolyljquinazoline, 

6-methoxy-4-(4-tetrahydropyranylmethyl)amino-2-(1-imidazolyl)qu inazoline, 

6-chloro-4-(4-tetrahydropyranylmethyl)amino-2-(1-imidazolyi)quinazoline ( 

4-(2-phenoxyethyl)amino-2-(1-imidazolyl)quinazoline l 

4-(2-thieny1methyl)arriino-2-(1 -imidazolyl)qu inazoline, 

4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

4-(1,1-dimethyl-2-rnethoxyethyl)amino-2-(1-imidazolyl}quinazoline, 

6-methoxy-4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline, 

6-chloro-4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline t 

4-(3-ethoxypropyl)amino-2-(1-imidazolyl)quinazoline, 

6-nitro-4-(2-methoxyethyl)amino-2-(1-imidazolyl)quinazoline t 

6-chloro-4-(2-ethoxyethyl)amino-2-(3-pyridyl)quinazoline, 

6,7-d imet hoxy-4- (2-met h oxyet hyt)amino-2-(1 -imida zolyl)quinazol ine, 

6-chloro-4-(2-{2-hydroxyethoxy)ethyl)amino-2-<1-imidazdyl)qu inazoline, 

6-chloro-4-(2-dimethylaminoethyi)amino-2-(1-imidazolyl)quinazoline, 

6-methoxy^(2-(2-hydroxyethoxy)ethyl)amino-2-(1-imidazolyl)quinazoline, 

4-{2-methoxyethyl)amino-6-lodo-2-(1-lmidazolyl)quinazoline f 

4-(2-methoxyethyl)amino-6-methoxy-2-(2-methyl-1-imidazolyl)quinazoline, 

4-(2- hydroxyet hyt)amino-6-met hoxy-2-(1 - im idazo!yl)qu inazoline, 

4-(2-methoxyethyl)amino-6 f 8-diiodo-2-(1-imidazolyl)quinazoline f 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-iodo-2-(1-imidazolyl)quinazoline > 

4-(2-methoxyethyl)amino-6-methylthk>-2-(1-ffnidazolyl)quinazoline, 

4-(2-methoxyethyl)amino-6-iT»thylsulfinyl-2-(1-imidazolyl)quinazoline i 

4-(2-methoxyethyl)amino-6-methylsulfonyl-2-(1-imidazolyl)quinazoline, 

4-(2-(2-hydroxyethoxy)ethyl)amino-6-methylsulfinyl-2-(1-imidazolyl)-quinazoline l 

2-(1-imidazolyl)-4-(2-methoxyethyl)amino-6-(2-methylsiylethynyI)quinazc>line f 

6-acetyl-4-(2-methoxyethyl)amino-2-(3-pyridyl)quinazo1ine, 

6-ethynyl-4-(2-methoxyethyl)amino-2-(3-pyiidyl)quinazoline f 
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4-[2-(2-hydroxyethoxy)ethyl]amin<>-6-acetyl-2-(1-imidazolyi)quinazoline i 

4-(2-methylthioethyl)amino-6-methoxy-2~(1>Grnidazolyl)quinazoline v 

4-(2-methylsulfinylethyl)amirK>-6-metto^ 

4-(2-methylsulfonylethyl)amino-&-methoxy-2-(1-imidazolyl)quinazoline, 

4-[2-(2-hydroxyethoxy)ethyl]amin^ 

4-[2-(2-hydroxyethoxy)ethyl]amino-^^ 

4-(2-methoxyethyl)amino-6-hydroxymethyl-2-(1-midazolyl)quinazolin 
4-(2-methoxyethyl)amin<>G-methoxycart)onyl-2-(1-imkJazdyl)qu»nazdi 
4-(3-methoxypropyl)amino-6-methoxy-2-(1-imidazolyl)quinazoline ( 
4-(2-(2-hydroxyethoxy)ethyl)amin^ 

2-(1-imidazolyi)^[2-(2-hydroxyethoxy)eth^]amiiK)-6-(2-tri sflylethynyl)-quinazoline. 

2-(1-imidazolyl)^[2-(2-hydroxyethoxy^ 

4-phenylmethyIamino-6-methyl-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamino-6-methoxy-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamino-6,7-dimethoxy-2-(1-imidazolyl)quinazoline f 

4-phenylmethylamiiK>-6-cartoxy-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamino-6-methoxycarbonyl-2-(1-imidazolyl)quinazolin6 v 

4-phenylmethylamino-6-amino-2-(1-lmidazoly0quinazoline, 

4-phenylmethylamino-6-(N,N<iimethylamm^ 

4-phenylmethylamino-6-acetylamino-2-(1-imidazolyt)quinazoline ( 

4-phenylmethylamino-6-methanesulfon^^ 

4-phenylmethylamino-6-sutfamoyl-2-(1-imidazolyl)quinazoline > 

4-phenylmethyIamino-6-acetoxy-2-(1-imidazolyl)quinazoline f 

4-phenylmethylamin<>&-chlofi>-2-(1-imidazdyi)quinazoline, 

4-phenylmet hylamino-6-bromo-2-(1 -imidazolyl)qu inazol ine, 

4-phenylmethylamino-7-flucwio-2-(1-imidazolyl)quinazoline f 

4-phenylmethylamino-6-trifluoromethyl-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamincK6-trifluoromethoxy-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamino-6-hydroxy-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamino-6-nitm-2-(1-imidazolyl)quinazoline, 

4-phenylmethylamino-6-cyano-2-(1-imidazoiyl)quinazoline, 

4-phenylmethylamino-2-(1-imklazolyi)quinazoline t 

4-phenylmethylamino-2-((1-imidazolyl)methyt)quinazoline, 

4-phenylmethylamino-2-(2-methyt-1 -imidazolyl)quinazoline, 

6-bromo^phenytmethylamino-2-(1-lmidazolyl)quinazoline l 

7^hloro^phenylmethylamino-2-(1-imidazolyl)quinazoline f 

6^hloro^pheny1amino-2-(1-imidazolylmethyl)quinazoline, 

6-nitro^phenylmethylamino-2-(1-imidazolyl)quinazoline, 

6-methoxy^phenylrnethylamino-2-(1-imidazolyl)quinazolino, 

6^hloro^phenyfmethyJamin(>-2-(1-imidazolylmethyl)quinazoli 

6-chloro-4-(3-cart>oxyphenyl)amino-2-(1 -imidazolylmethyl)quinazoline p 

6^imethylaminosulfbnyl^phenylmethylamino-2-(1-imidazolyl)quinazoline, 

6J^imethoxy^phenyln^thytamino-2-(1-imidazolyl)quinazoline p 

4-(3,4^imethoxyphenylmethyl)amin<>-2^1-imidazolyl)quinazoline f 

6KHmethylaminomethylkieneaminosutfon^ 

6-(phenylmethylaminosulfonyl)^phe^^ 

4-(2-phenylethyl)amino-2-(1 -imidazoiyljquinazoline, 

4- cyciohexylmethylamino-2-(1 -imidazolyl)quinazoline, 
S^rboxy^phenylmethylamin^-tl-imidazolyljquinazoline, 
6-phenylmethylaminocarbonyl^phen^ 

5- iodo^phenylmethylamin^-tl-imidazolyl^uinazoline, 

6- ethoxycarbonyl^phenylmethylamino-2-(1-imidazolyl)quinazoline t 
6-hydroxy^-phenylrrmthylaminc>-2-(1-imidazolyl)quinazoline, 
4-(4-lrifuloromethoxyphenylmethyl)amino-2-(1-imidazolyi)quinazoH 
4-phenylmethylamino-2-(2-azepinyl)quinazoline f 
4-phenylmethylamino-2-(1,5-diazepin-2-yi)quinazoline f 
4-phenylmethylamino-2-(2-pyrimidinyl)quinazoline, 
4-phenylmethylamino-2-(2-triazinyl)quinazoline, 
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4-phenylmethylamino2-(2-pyrrolyl)quinazoline, 

4-phenylmethylamino-2-(1-triazolyl)quinazoline, 

6-hydroxy^phenylmethylamino-2-(1-imidazolyl)qu»nazoline, 

4-(3-trifluoromethoxyphenylmethy^ 

4-phenylmethylamino-6 f 8-diiodo-2-(1-imidazolyl)quinazoline, 

4-(2-phenoxyethyl)amino~6-methoxy-2-(1-imidazolyi)quinazoline, 

6-hydroxymethyl-^phenylmethylamino-2-(3-pyridyl)quinazoline 

6-methylthlo^phenylmethylaminch2-(3-pyiidyl)quinazoline f 

6-methylsulfinyl-4-phenylrnethylarnino-2-(3-pyridyl)quinazoline, 

6-methytsulfinyl-4-phenylmethylamino-2-(3-pyridyt)quinazoline v 

4-phenylmethylamino-2-(2-thienyl)quinazoline, 

4-phenylmethylamino-2-(2-furyl)quinazoline, 

4-phenylmethylamino-2-(1-imidazolyl>-5,6 I 7 ( 8-tetrahydroquinazoline, 
6-cart>oxy^phenylmethylaminc-2-(1-imtf 

6-ethoxycarbonyi^-phenyimethy1amino-2-(1-imidazolyl)-5,6J f 8-tetrahyd^ 
6^thylaminocart>onyl-4-phenylmethyla^^ 

4-(2-methoxyethyl)amino-2-(1-imidazolyl>-5,6,7,8-tetrahydroquinazoline or 
4-(2-(2-hydroxyethoxy)ethyl)amino^ 

A process for the preparation of a 4-aminoquinazoline derivative of formula (I) as defined in claim 1 , com- 
prising: 

(a) reacting a compound of the formula: 




wherein R 41 is (1) hydrogen, (2) alkyl, (3) aikoxy, (4) -COOR* wherein R* is hydrogen or 
alkyl, (5) -NR*R 10 in which R fl and R 10 are as hereinbefore defined, provided that R 9 and R 10 are 
not both hydrogen, (6) S0 2 NR 9 R 1 °, in which R 9 and R 10 are as hereinbefore defined, (7) halogen, (8) 
trifluoromethyl, (9) nitro, (10) cyano, (11) alkylthto, (12) trifC^ alkyl)sflylethynyl, (13) -S0 2 N- 
=CHNR12R13 in which R 1 * is hydrogen or d-4 alkyl and R 13 is alkyl or (14) -CONR 14 R« in which 
R 14 is hydrogen or alkyl or phenylfC^ alkyl) and R 15 is C 1-4> alkyl, CyB 1 is as defined in claim 1 
for CyB, provided that CyB 1 bonds to Z through a carbon atom in the CyB 1 ring, and the other symbols 
are as defined in claim 1, with a compound of the formula: 



"R 1 



(IX) 



wherein all the symbols are as defined in claim 1, to give a compound of the formula (IA): 
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wherein R 41 and CyB 1 are as defined above and the other symbols are as defined in claim 1; 
(b) reacting a compound of the formula: 




wherein R 41 is as defined above, Z 1 is a single bond or methylene, and the other symbols are as defined 
in claim 1, with a compound of the formula: 

H-CyB2-(R3) ro (XVI) 
wherein CyB 2 is as defined in claim 1 for CyB, provided that CyB 2 bonds to Z 1 through a nitrogen atom 
in the CyB 2 ring, and the other symbols are as defined in claim 1, to give a compound of the formula 
(IB): 



N 



CyB 2 (R 3 ) m 



(IB) 



wherein R 41 , Z and CyB 2 are as defined above and the other symbols are as defined in claim 1 ; or 
(c) reacting a compound of the formula: 



(R 41 )„-r 




CyB 2 — (R 3 )™ (XIX) 



wherein R" and CyB 2 are as defined above and the other symbols are as defined in claim 1 with a 
compound of the formula: 



Y A 



*R 1 



(IX) 



wherein all the symbols are as defined in claim 1, to give a compound of the formula (IC): 




EP 0 579 496 A1 



wherein R 41 and CyB 2 are as defined above and the other symbols are as defined in claim 1; and op- 
tionally converting the compound of formula (I) thus obtained into another compound of formula (I). 

A pharmaceutical composition for the treatment of mammals, including humans, comprising as active in- 
gredient, an effective amount of a compound of the formula (I), a pharmaceutical ly acceptable salt thereof 
or a hydrate thereof in association with a pharmaceutical^ acceptable carrier or coating. 

A compound of the formula (I) as defined in claim 1, a pharmaceutical^ acceptable salt thereof or a hy- 
drate thereof, for use as a medicament in the treatment of mammals. 
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Description 
TECHNICAL FIELD 

The present invention relates to a novel acetamide derivative selectively acting on the peripheral-type benzodi- 
azepine receptors, more particularly, an acetamide derivative having 2-phenyl-4-pyrimidinylamino moiety or 2-phenyl- 
4-pyrimidinyloxy moiety, a process for preparing the same, and a pharmaceutical composition containing the same. 

BACKGROUND ART 

In the central nervous system of the mammals, including human, there are three kinds of benzodiazepine (herein- 
after, occasionally referred to as BZ) recognition sites, and each is named as central-type (o^, q^) benzodiazepine 
receptors and a peripheral-type (03) benzodiazepine receptor, respectively (hereinafter, occasionally referred to as 
BZ©! -receptor, BZc^-receptor and BZo^-receptor, respectively). Among them, the peripheral-type BZ-receptor une- 
venly distributes in the peripheral tissues or organs such as kidney, liver, heart, etc., but it especially distributes with 
high density in the cells of the endocrinium organs such as adrenal glands, testicles, etc., or in the cells deeply partici- 
pating in the inflammation-immune system in whole body such as mast cells, lymphocytes, macrophages, blood plate- 
lets, etc. , so that the physiological roles of the peripheral-type BZ-receptor have recently been drawing attention. On the 
other hand, the peripheral-type BZ-receptor is present a lot in the mitochondrial membrane of glial cells in the brain, and 
it participates in cholesterol influx into the mitochondrial membrane, and hence, it is thought to act on the biosynthesis 
pathway of cholesterol into neurosteroids such as allopregnanolone, allotetrahydrodeoxycortjcosterone (THDOC), etc. 
via pregnenolone. Thus, it is considered that stimulation of the peripheral-type BZ-receptor accelerates the synthesis 
of neurosteroids in the brain which affect the choride ion channel gating process by binding to the neurosteroid-specific 
recognition site on the y-aminobutyric acid-A-receptor (hereinafter, occasionally referred to as GABA A -receptor) [cf. 
Romeo, E., et al.. J. Pharmacol. Exp. Ther.. 262, 971-978 (1992)]. 

A compound having a non-BZ nucleus and selectively showing an affinity for the peripheral-type BZ-receptor has 
been disclosed in Japanese Patent First Publication (Kokai) No. 201756/1983 (EP-A-94271), and since then, various 
compounds are disclosed in many literatures including patent applications. However, there is no compound which has 
actually been used as a medicament. 

As a compound having a non-BZ nucleus and selectively showing an affinity for the peripheral-type BZ-receptors, 
in addition to the above, there have been known the compounds disclosed in Japanese Patent First Publication (Kokai) 
Nos. 5946/1987 and 32058/1990. 

Japanese Patent First Publication (Kokai) No. 5946/1987 (EP-A-205375, USP 4788199) discloses amide com- 
pounds of the following formula, which are bound to the peripheral-type BZ-receptor, and are useful as anxiolytics, anti- 
convulsants and antiangina agents, and for the treatment of immuno-deficiency syndrome. 




wherein A is a nitrogen atom or =CH— ; B is a nitrogen atom or =CH— ; V and W are the same or different and each 
a hydrogen atom, a halogen atom, an alkyl group or an alkoxy group both having 1 to 3 carbon atom, etc.; Z is 
bound in the ortho- or para-position with respect to the B, and is a phenyl group, a thienyl group, a pyridyl group, or 
a phenyl group substituted by 1 to 2 groups selected from a halogen atom, an alkyl group or an alkoxy group both 
having 1 to 4 carbon atoms, trifluoromethyl group and a nitro group; a chain of — X — (CH^n — (CH R) m — CON Rj R 2 
is bound in the ortho- or para-position with respect to the B; R is a hydrogen atom or an alkyl group having 1 to 3 
carbon atoms; R 1 and R 2 are the same or different and each a straight chain or branched chain alkyl group having 
1 to 6 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms, a phenyl group, a phenylalkyi group or a 
cycloalkylalkyl group wherein the alkyl moiety has 1 to 3 carbon atoms and the cycloalkyl moiety has 3 to 6 carbon 
atoms, or an alkenyl group having 3 to 6 carbon atoms wherein the double bond is not located at the 1 ,2-position 
with respect to the nitrogen atom, and B A and R 2 may combine together with the nitrogen atom to which they are 
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attached to form pyrrolidine, piperidine, morpholine or thiomorpholine ring; X is — CHR3— , — NR 4 — , —SO—, 
— SO2 — , an oxygen atom or a sulfur atom; R3 is a hydrogen atom or an alkyl group having 1 to 3 carbon atoms; 
R4 is an alkyl group having 1 to 3 carbon atoms; misOor 1; and n isO, 1 or 2, 

provided that when X is —SO—, — SO2— or — NR4 — , the total number of m + n should be at least 1, and that 
when both of A and B are a nitrogen atom and Z is at the para-position with respect to the B, X should not be 
- CHR 3 - , and that when A is «=CH — , B is a nitrogen atom, Z is in the ortho-position with respect to the B, X is an 
oxygen atom and R is a hydrogen atom, the total number of m + n is other than 1, and excluding 2-phenyl-4-qui- 
nolyl-N.N-dimethylcarbamate. 

Japanese Patent First Publication (Kokai) No. 32058/1990 (EP-A-346208, USP 502671 1) discloses that 4-amino- 
3-carboxyquinoline compounds of the following formula show an affinity for the peripheral-type BZ-receptor both in vivo 
and in vitro, and can be used in the prophylaxis or treatment of human cardiovascular diseases, or as an antiallergic 
agent, or in the prophylaxis or treatment of infectious diseases, or in the treatment of anxiety. 




(0) p 

wherein Rj and R 2 are each a hydrogen atom, a Cj-Ce alkyl group, or a C2-C6 alkenyl cjoup, a phenyl group or a benzyl 
group, or R 1 and R2 may combine together with the nitrogen atom to which they are attached to form a C 4 -C 8 saturated 
heterocyclic group; R3 is a hydrogen atom, a C r C 6 alkyl group, a phenyl group or a C7-C9 phenylalkyl group; R 4 is a 
hydrogen atom or a C r C 4 alkyl group; R 5 and Rg are each a hydrogen atom, a halogen atom, a C^-C^ alkyl or alkoxy 
group; a nrtro group, or a trifluoromethyl group, or combine together to form a methylenedioxy group; Z is OR7 (Ryisa 
hydrogen atom or a C 1 -C 6 alkyl group). NR 8 Rg (Rg and Rg are each a hydrogen atom, a C r C 4 alkyl group, a phenyl 
group or a benzyl group), a C r C 4 alkyl group, a benzyl group, a C 4 -C 6 aryt group which may optionally have a heter- 
oatom; R 10 is a hydrogen atom, a C r C 4 alkyl group or a phenyl group (provided that when Z is not a benzyl group or 
an aryl group, R 3 is not a hydrogen atom, and a phenyl group and a benzyl group may optionally be substituted by a 
halogen atom, a C V C^ alkoxy, alkyl or thioalkyl group, a nrtro group, a trifluoromethyl group or a hydroxy group, and 
these alkyl and alkoxy groups are straight chain, branched chain or cyclic ones, respectively); n is 0, 1 or 2; p is 0 or 1 ; 
one of A, B, C and D is N, and the other ones are each CH. or all A, B. C and D are each CH. 

On the other hand, there are known some acetamide derivatives having a 2-phenyl-4-pyrimidinylamino moiety. For 
example, USP 3631036 discloses some compounds represented by 2-(5-cyano-2-phenyl-4-pyrimidinylarrHno)aceta- 
mide as a synthetic intermediate for 5-amir«>-2,6-di-substituted-7H-pyrrdo[2 f 3-<lfcyrimidines. USP 3631045 discloses 
some compounds represented by 2-(5<yanch6-methylarniiXH2 as a synthetic 

intermediate for 4 ( 5KJiarrHno-7H-pyrrolo[2,3-d]pyrimidines. However, the pharmacological activities of these com- 
pounds have never been disclosed yet. 

Besides. Pharmazie. 43, 537-538 (1988) discloses some compounds represented by 2-(5-acetyl-6-methyl-2-phe- 
nyl-4-pyrimidinytthio)-N-(4-chlorophenyl)acetamide and 2-(5-acetyl-6-methyl-2iDhenyM^rim 
phenyQacetamide, as a synthetic intermediate for thieno[2,3-d]pyrimidine derivatives. Moreover, it is also disclosed in 
said literature that 2-(5-acetyl-6-mefrhyl-2-phenyl-4-pyrim^ shows antibacterial 

activity against Bacillus subtilis. 

DISCLOSURE OF INVENTION 

The present inventors have intensively studied in order to prepare a compound acting selectively and potently on 
BZog-receptor, and have found the acetamide derivatives of the following formula (I). and finally have accomplished the 
present invention. 

An object of the present invention is to provide a novel acetamide derivative acting selectively and potently on 
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BZ©3-receptor, more particularly, to provide an acetamide derivative having a 2-phenyl-4-pyrimidinylamino moiety or a 
2-pheny)-4-pyrimidinyloxy moiety. Especially, the present invention provides a useful compound having an anxiolytic 
activity and being useful in the treatment of immune diseases. Another object of the present invention is to provide a 
process for preparing said compound. Still further object of the present invention is to provide a pharmaceutical com- 
position containing said compound. These objects and the advantageous features of the present invention are obvious 
to any skilled person in this art from the following description. 

The present invention provides an acetamide derivative of the following formula (I), a pharmaceutical^ acceptable 
acid addition salt thereof (hereinafter, occasionally referred to as "the compound of the present invention"), a process 
for preparing the same, and a pharmaceutical composition containing the same. 




R 8 



wherein X is — O — or — NR4— 

R 1 is a hydrogen atom, a lower alkyl group, a lower aikenyl group or a cyclolalkyi-lower alkyl group, 
R 2 is a lower alkyl group, a cycloalkyl group, a substituted or unsubstituted phenyl group, or a substituted or unsub- 
strtuted phenyl-lower alkyl group, or R 1 and R 2 may optionally combine together with the nitrogen atom to which 
they are attached to form a group of the formula: 




wherein A is a single bond, — CH2 — , — O — or — NH — , Ra and Rb are the same or different and each a hydro- 
gen atom or a lower alkyl group, or when A is a single bond, and R a and are located at the 2-position and 
the 3-position, respectively, the carbon atoms of the 2-position and the 3 -position and Rg and may optionally 
combine to form a phenyl ring, 

R 3 is a hydrogen atom, a lower alkyl group or a hydroxy-lower alkyl group, 

R 4 is a hydrogen atom or a lower alkyl group, or R3 and R4 may optionally combine together with the carbon atom 
and the nitrogen atom to which they are attached to form pyrroliolne, piperidine, or 2,3<lihydro-1 H-indole ring, 
R 5 is a hydrogen atom, a lower alkyl group, a lower aikenyl group, a hydroxy-lower alkyl group, a substituted or 
unsubstituted benzyl axy-lower alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a trrfhjor- 
omethyl group, a halogen atom, an amino group, a mono- or dHower alkyl amino group, an acylamino group, an 
amino-lower alkyl group, a nrtro group, a carbamoyl group, a mono- or dMower alkylcarbamoyl group, a carboxyl 
group, a protected carboxyl group, a carboxy-lower alkyl group or a protected carboxy-lower alkyl group, 
Re is a hydrogen atom, a lower alkyl group, a trif luoromethyl group or a substituted or unsubstituted phenyl group, 
or R 5 and Re may optionally combine to form — (CH^n— (n is 3, 4, 5 or 6), 

R 7 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a trif luoromethyl group, a hydroxy 
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group, an amino group, a mono- or d-lower alkylamino group, a cyano group or a nitro group, 
R 8 is a hydrogen atom, a halogen atom, a lower alkyi group or a lower alkoxy group. 

The pharmaceutical^ acceptable acid addition salt of the compound of the formula (I) includes a pharmaceutical^ 
5 acceptable acid addition salt of the compound of the formula (I) which shows basicity enough to form an acid addition 
salt thereof, for example, a salt with an inorganic acid such as hydrochloride, hydrobromide, hydroiodide, sulfate, phos- 
phate, etc., or a salt with an organic acid such as maleate, fumarate, oxalate, citrate, tartrate, lactate, benzoate, meth- 
anesulfonate, etc. The compound of the formula (I) and an acid addition salt thereof may exist in the form of a hydrate 
and/or a solvate, and the present invention also includes these hydrates and solvates as well. 
10 The compound of the formula (I) may have one or more asymmetric carbon atoms, and by which stereoisomers 
thereof are possible, and the compound of the formula (I) may exist in a mixture of two or more stereoisomers. The 
present invention also includes these stereoisomers, a mixture thereof, and a racemic mixture thereof. 
The terms used in the present description and claims are explained below. 

The lower alkyi group and the lower alkoxy group include a straight chain or branched chain alkyi or alkoxy group 
75 having 1 to 6 carbon atoms, respectively, unless defined otherwise. The lower alkyi group is, for example, methyl, ethyl, 
propyl, Isopropyl, butyl, isobutyl, pentyl, and hexyl. The lower alkyi groups for R3. R4. R & Re, R 7 and R 8 are preferably 
ones having 1 to 4 carbon atoms. The lower alkoxy group is, for example, methoxy, ethoxy, propoxy, and butoxy. The 
lower alkenyl group includes ones having a double bond except for between the 1- and 2-posrtions, and having 3 to 6 
carbon atoms, for example, allyl, and 2-butenyl. The cycloalkyl group includes ones having 3 to 8 carbon atoms, for 
20 example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cydoheptyl, and cydooctyt. The cycloalkyl- lower alkyi group 
includes an alkyi group having 1 to 4 carbon atoms which is substituted by one of the above mentioned cycloalkyl 
groups, for example, cydopropylrnethyl, cyclopentyl methyl, and cyclohexylmethyl. The halogen atom is fluorine, chlo- 
rine, bromine, and iodine. 

The substituted or unsubstituted phenyl group includes a phenyl group which may optionally be substituted by one 
25 or two groups selected from a halogen atom, a C 1 -C 3 alkyi group, a (VC3 alkoxy group, a trrfluoromethyl group, an 
amino group, a mono- or di-C^G) alkylamino group, a cyano group and a nitro group, for example, phenyl; 2-, 3- or 4- 
chlorophenyl; 2-, 3- or 4-bromophenyl; 2-, 3- or 4-fluorophenyl; 2.4-dichlorophenyl; 2,4-dibromophenyl; 2.4-difluoroph- 
enyl; 2-, 3- or 4-methylphenyl, 2-, 3- or 4-methoxyphenyl, 2-, 3- or 4-tr'ifluoromethylphenyl; 2-, 3- or 4-aminophenyl; 2-. 
3- or 4-methylaminophenyl ; 2-, 3- or 4-dimethyiaminophenyl; 2- 3- or 4-cyanophenyl; and 2-, 3- or 4-nrtrophenyl. 
30 The examples of a group of the formula: 



35 




includes ones being exemplified above for the substituted or unsubstituted phenyl group, and more preferable ones are 
phenyl, 4- or 3-chlorophenyl, 4- or 3-bromophenyl, 4- or 3-fluorophenyl, and 4-methoxyphenyl. The substituted or 

40 unsubstituted phenyl-lower alkyi group includes an alkyi group having 1 to 4 carbon atoms which is substituted by one 
of the above mentioned substituted or unsubstituted phenyl groups, for example, benzyl, 2-, 3- or 4-chlorobenzyl, 4-bro- 
mobenzyl, 3- or 4-fluorobenzyl, 4-methylbenzyl, 4-methoxybenzyl, phenethyl, and 2-(4-chtorophenyl) ethyl. 

The hydroxy-lower alkyi group includes an alkyi group having 1 to 4 carbon atoms which is substituted by a hydroxy 
group, for example, hydroxymethyl, 2-hydroxyethyl, and 3-hydroxypropyl. The substituted or unsubstituted benzyloxy- 

45 lower alkyi group includes a lower alkyi group substituted by one or two groups selected from a benzyloxy group 
wherein the phenyl moiety may optionally be substituted by a halogen atom, a alkyi group and a (VC3 alkoxy 
group, for example, benzyloxy methyl, 2-, 3- or 4-chlorobenzyloxyrnethyl. 3-brorrxAenzyloxymethyl, 4-fluorobenzy- 
loxymethyl, 2,4- or 3.4-dichlorobenzyloxymethyl, 4-methylbenzyloxymethyl, 2-, 3- or 4-methoxybenzyloxymethyl, and 2- 
benzyioxyethyl. The acyl group includes an alkanoyl group having 2 to 4 carbon atom or a benzoyl group which may 

so optionally be substituted by a halogen atom, a C^-C^ alkyi group or a C r C3 alkoxy group, for example, acetyl, propfonyl, 
benzoyl, 2-, 3- or 4-chlorobenzoyl, 2-, 3- or 4-bromobenzoyl, 2-, 3- or 4-f luorobenzoyl. 4-methylbenzoyl, and 4-methoxy- 
benzoyl. The acyloxy-lower alkyi group includes a lower alkyi group substituted by an acyloxy group which is introduced 
from the above mentioned acyl groups, for example, acetoxymethyl, benzoyloxymethyl. 4-chlorobenzoyloxymethyl, 3- 
bromobenzoytoxymethyl , 4-fluorobenzoyloxymethyl, 2-metrrylbenzoyloxymethyl, and 4-methoxybenzoyloxymethyl. The 

55 lower alkoxy-lower alkyi group includes an alkyi group having 1 to 4 carbon atoms which is substituted by an alkoxy 
group having 1 to 4 carbon atoms, for example, methoxymethyl, ethoxymethyl, 2-methoxyethyl, and 3-methoxypropyl. 

The mono- or di-lower alkylamino group includes an amino group substituted by one or two alkyi groups having 1 
to 4 carbon atoms, for example, methylamino. ethylamino, propylamine, dimethylamino. diethylamino, dipropylamino, 
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and ethyimethylamino. The acylamino group includes an amino group substituted by the above mentioned acyl group, 
for example, acetytamino, propionylamino, benzoylamino, 4-ch!orobenzoyIamino p and 4-fluorobenzoyiamino. The 
ami no-lower alkyl group includes an alkyl group having 1 to 4 carbon atoms which is substituted by an amino group, for 
example, aminomethyl, 2-aminoethyl, and 3-aminopropyl. The mono- or di-lower alkylcarbamoyl group includes a car- 

5 bamoyl group substituted by one or two alkyl groups having 1 to 4 carbon atoms, for example, methylcarbamoyl, dimeth- 
ylcarbamoyl, diethylcarbamoyl, and dipropyl carbamoyl. The protected carboxyt group includes a carboxyl group which 
is protected by a protecting group which can easily be removed by hydrolysis or hydrogenolysis, for example, a carboxyl 
group protected by a C^-C A alkyl group or by a benzyl group which may optionally be substituted by one or two groups 
selected from a halogen atom, a C 1 -C 3 alkyl group and a C r C3 alkoxy group. The examples of the protected carboxyl 

w group are methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, benzyl oxycarbonyl, 4-chlorobenzyloxy- 
caibonyl, 4-f luorobenzyloxycarbonyl , 4-methylbenzytoxycarbonyi, and 4-methoxybenzyloxycarbonyl. Among them, 
methoxycarbonyl, ethoxycarbonyl and benzyioxycarbonyi are preferable. The protected carboxy-lower alkyl group 
includes an alkyl group having 1 to 4 carbon atoms which is substituted by the above mentioned protected carboxyl 
group, for example, methaxycarbonylmethyl. ethoxycarbonylmethyl, benzyloxycarbonyl methyl, and 2 -ethoxycarbonyl e- 

15 thyl. 

Among the compounds of the present invention, the preferable one is a compound of the formula (I) wherein R 1 
and R2 are the same or different and each a lower alkyl group, or R-j is a lower alkyl group, a lower alkenyl group or a 
cydoalkyl-lower alkyl group, R2 is a substituted or unsubstrtuted phenyl group, or R 1 and R 2 may combine together with 
the nitrogen atom to which they are attached to form a group of the formula: 

20 



25 




(wherein A' is — Ofe— or — O— , R a ' and R^ are the same or different and each a lower alkyl group), R 5 is a hydrogen 

30 atom, a lower alkyl group, a hydroxy-lower alkyl group, a halogen atom, an amino group, an acylamino group, a nrtro 
group or a protected carboxyl group, and X, R 3 , Re, R 7 and Ra are the same as defined above, or a pharmaceutically 
acceptable acid addition salt thereof. 

The more preferable compound of the present invention is a compound of the formula (0 wherein R 1 and R2 are 
the same or different and each methyl group, ethyl group, propyl group, isopropyl group or butyl group, or R 1 is methyl 

35 group, ethyl group, propyl group, isopropyl group, butyl group, ally! group or cyclopropylmethyl group. R2 is phenyl 
group, or a phenyl group substituted by a halogen atom or methoxy group; R3 is a hydrogen atom, R 5 is a hydrogen 
atom, methyl group, ethyl group or hydroxymethyl group, Re is methyl group or phenyl group, or R 5 and Re may option- 
ally combine to form - — {CH^— , R7 is a hydrogen atom, a halogen atom, a (VC3 alkoxy group, trifluoromethyl group, 
amino group or nrtro group, R 8 is a hydrogen atom, and X and R 4 are the same as defined above, or a pharmaceutically 

40 acceptable acid addition salt thereof. 

The further preferable compound of the present invention is a compound of the formula (I) wherein X is — O — or 
— NR4' — , R 1 and R 2 are the same or different and each ethyl group, propyl group or butyl group, or Rj is methyl group, 
ethyl group, propyl group, ally! group or cyclopropylmethyl group, and R2 is phenyl group, a hatogenophenyl group or a 
methoxyphenyi group, R 3 is a hydrogen atom, R 4 ' is a hydrogen atom, methyl group or ethyl group, or R3 and R 4 * may 

45 optionally combine together with the carbon atom and the nitrogen atom to which they are attached to form pyrrolidine 
ring or 2,3-dihydro- 1 H-indole ring, R 7 is a hydrogen atom, a halogen atom, methoxy group, trifluoromethyl group, amino 
group or nrtro group, R 8 is a hydrogen atom, R 5 and Re are the same as defined just in the above, or a pharmaceutically 
acceptable acid addition salt thereof. 

The especially preferable compound of the present invention is an acetamide derivative of the following formula (I') 

so or the formula (I"), or a pharmaceutically acceptable acid addition salt thereof. 



55 



6 



EP0826 673A1 




15 



20 



wherein X 1 is — O — or — NR4" — , R{ and FV are both ethyl group or propyl group, or Fy is methyl group, ethyl group, 
propyl group, allyl group or cydopropylmethyl group, and R 2 ' is phenyl group, 4-halogenophenyl group, or 4-methoxy- 
phenyl group, R3' is a hydrogen atom, R 4 " is a hydrogen atom, methyl group or ethyl group, R/ is a hydrogen atom, a 
halogen atom, methoxy group, a trrf luoromethyl group, an amino group or a nrtro group. Further, among the compounds 
of the formula (F), the compounds of the formula (I*) wherein X? is — O — or X* is — NH — are most preferable. 



30 



HN-CH 2 -CO-N x 





d" ) 



ss wherein R 5 ' is a hydrogen atom, methyl group or ethyl group, and Rj\ F^' and R/ are the same as defined above. 

TTie examples of the most preferable compound of the present invention are the following compounds and pharma- 
ceutically acceptable acid addition salts thereof. 

2^2^4^hlorcx)heny0-5 ( 6^imetri^^ 
40 2-[2^4^lorophenyl)-5,6<JimetriyMi3yri^^ 

2^2^4^hlOTophenyQ-5,6^imethyl^-pyrimidinylanH 

N-(4-CNorophenyT)-N™ethyl-2-(5.6^ 

2{2^4^hlorophenyQ-5,6^imethyMi)y^ 

2^4^lorQphenyO-5,6<limetr^ 
45 2-(5,6-Dimetrtyl-2^henyl^pyrimkJinylam 

2^2^4^hlorcphenyO-5,6<JimetriyM^^ 

2^5,6-Dimethyl-2^henyl^pyrimidiny1oxy)-N,NKJiprcpylacetam 

2-(2,6-DiphenyM-pyrimidinylamino)-N,N-dipropyiacetamide; 

2-[5,6-Dimethyl-2^4-trifluorQmethylph 
so 2-[2^4-Amirx)phenyQ-5,6<!imethyM^yrim 

N-(4-ChlorophenyO-NH^etrTyl-2^ and 

2-(5 t 6-Dimetrtyl-2iDhenyl-4-pyrimidinyto^ 

The representative compounds of the present invention are, in addition to the compounds of the following Exam- 
55 pies, the compounds of the following Tables 1 to 4, and a pharmaceutical^ acceptable acid addition salt thereof. 

In Tables 1 to 4, the following Reference Examples and Examples, the following abbreviations are used in order to 
simplify the disclosure. 
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Ac: 


Acetyl group 


Me. 


Methyl group 


Et: 


Ethyl group 


Pr: 


Propyl group 


5 i-Pr: 


Isopropyl group 


Bu: 


Butyl group 


i-Bu: 


Isobutyl group 


10 




Ph: 


Phenyl group 



CH 2 -<C] * Cyclopropylmethyl gro u P 



15 Thus, for example, Ph-4-CI means 4<hlorophenyl group, and Ph-4-F means 4-fluorophenyl group. 
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K l 


R 2 


R 7 




T> 

R l 


R 2 


r> 
R 7 


Y 
A 


Me 


Ph-2-F 


H 


NH 


Bu 


Bu 


4-OMe 


» ITT 

NH 


Me 


Ph-2-Br 


H 


XTY T 

NH 


Me 


Ph-3-F 


4-OMe 


KTT T 

NH 










Crt 




^f-vjivie 


INtl 


1-rT 


1-lT 


4-U 


NH 


Pi- 

JtT 


Pr 

rx 












MU 
1NX1 


1YIC 


Ph 




KTLT 

rNii 








MU 

iNri 










Ft 


Ph-4-PI 




KTLT 

iMn 


DU 


P ii 


Jtl 


in Me 


Ft 






IN 11 


Ma 






MMa 
1N1Y1C 










Ma 


Ph-4-F 
111 *t-i 


4-P1 

*r \^1 


1^1 1Y1 V 


Pr 


Pr 


2-Br 


NH 










Pr 


Pr 


4-Br 


NH 


Pr 


Pr 


H 


NEt 


Bu 


Bu 


4-Br 


NH 


Pr 


Pr 


4-F 


NEt 


Me 


Ph 


4-Br i 


NH 


Me 


Ph 


4-C1 


NPr 


Me 


Ph 


4-Br 


NH 










Et 


Ph-4-Cl 


4-Br 


NH 


Pr 


Pr 


4-NH 2 


0 










i-Pr 


i-Pr 


4-C1 


0 


Pr 


Pr 


3-F 


NH 


Bu 


Bu 


4-C1 


0 


Me 


Ph 


2-F 


NH 










Me 


Ph-2-Cl 


4-F 


NH 


Me 


Ph 


4-NH 2 


0 


Me 


Ph-3-Cl 


4-F 


NH 


Me 


Ph-4-Cl 


3-F 


0 


Me 


Ph-2-F 


4-F 


NH 


Me 


Ph-2-F 


4-C1 


0 


Et 


Ph-4-F 


4-F 


NH 


Et 


Ph-4-CI 


H 


0 










Et 


Ph-4-Cl 


4-F 


0 










Et 


Ph-4-F 


4-C1 


0 



9 



EP0 826 673A1 



Table 2 
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NH 
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Ph 
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NH 


Et 


Ph-4-Cl 


H 


H 


H 


NH 


Pr 
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Me 


H 


4-F 


NH 


i-Pr 


i-Pr 


Me 


H 


4-Q 


NH 


Bu 


Bu 


Me 


H 


4-F ! 


NH 


Me 


Ph 


Me 


H 


4-C1 


NH 


Me 


Ph-4-Cl 


Me 


H 


H 


NH 


Me 


Ph^-Cl 


Me 


H 


4-F 


NH 


Me 


Ph-4-F 


Me 


H 


4-C1 


NH 


Et 


Ph 


Me 


H 


H 


NH 


Et 


Ph 


Me 


H 


4-C1 


NH 
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Table 2 (continued) 



Ri 


R2 


Ri 


Ro 


R-7 


x 


Pr 


Pr 


H 

X X 


4-C1 




MU 


Bu 


Bu 


H 

X X 




4-F 


MU i 






tt 
ri 


z-Me 


II 

H 


NH 


TV 

Pr 


Pr 


Me 


4-C1 


4-F 


NH 


Bu 


Bu 


Me 


4-N0 2 


4-F 


NH 


Me 


Ph-4-Cl 


Me 


2-Me 


H 


NH 


Et 


Et 


H 


H 


3-C1 


O 


Pr 


Pr 


H 


H 


4-a 


O 


i-Pr 


i-Pr 


H 


H 


4-F 


O 


Bu 


Bu 
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4-C1 
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Me 


Ph 
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H 


4-a 
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Me 


Ph-4-Cl 


H 


H 


4-F 


O 


Et 


Ph 


H 


H 


2-C1 


O 


Et 


Ph-4-Cl 


H 


H 


H 


O 


Et 


Et 


Me 


H 


4-a 


O 


Pr 


Pr 


Me 


H 


H 


O 


Pr 


Pr 


Me 


H 


4-a 


0 


i-Pr 


i-Pr 


Me 


H 


3-F 


0 


Bu 


Bu 


Me 


H 


2-a 


0 


Me 


Ph-4-Cl 


Me 


H 


4-F 


0 


Et 


Ph 

X 11 


Mp 


u 
n 




r\ 
KJ 


Et 


Ph-4-Q 


Me 


H 


H 


O 


Pr 


Pr 


H 


4-C1 


H 


O 


Me 


Ph-4-Cl 


H 


4-N0 2 


4-F 


0 


Pr 


Pr 


Me 


4-F 


4-a 


0 


Me 


Ph 


Me 


4-OMe 


4-F 


0 
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Table 3 



R l 


R 2 


n 


R? 


X 


Pr 


Pr 


3 


4-Cl 


NH 


Pr 


Pr 


5 


2-F 


; NH 


Pr 


Pr 


3 


4-F 


0 


Pr 


Pr 


5 


H 


0 


Me 


Ph 


3 


H 


NH 


Me 


Ph 


5 


4-F 


NH 


Me 


Ph-4-Cl 


6 


4-Cl 


NH 


Me 


Ph-4-Cl 


3 


4-F 


0 


Me 


Ph-4-F 


5 


H 


0 


Me 


Ph-4-F 


6 


4-Cl 


0 



X-CH,-CON^ 



R. 




R, 



Table 4 





R 2 


R 5 


R 6 


Rl 


R 2 


R 5 


Re 


Me 


Ph 


-CH 2 CH 2 OH 


H 


Pr 


Pr 


Pr 


Me 


Pr 


Pr 


-CH 2 OCH 2 Ph 


H 


Pr 


Pr 


-CH 2 OH 


Me 


Pr 


Pr 


-CH 2 OAc 


H 


Pr 


Pr 


-CH 2 CH=CH 2 


Me 


Pr 


Pr 


-CH 2 OCOPh 


H 


Me 


Ph 


Me 


Et 


Me 


Ph 


-CH 2 OMe 


H 


Me 


Ph 


Et 


Et 


Me 


Ph 


-NHMe 


H 


Me 


Ph 


Pr 


Pr 


Me 


Ph 


-NEt 2 


H 


Me 


Ph 


Me 


CF 3 


Me 


Ph 


-CH 2 NH 2 


H 










Me 


Ph 


-CONH 2 


H 










Pr 


Pr 


-CONHMe 


H 




HN 


-CH 2 -CO-N % 




Pr 


Pr 


-CONEt 2 


H 


R ^ N 




Me 


Ph 


-COOH 


H 




II 






Me 


Ph 


-COOEt 


H 


R 6 N 






Me 


Ph 


-COOCH 2 Ph 


H 










Pr 


Pr 


-CH 2 COOH 


H 










Pr 


Pr 


-CH 2 COOEt 


H 











The compounds of the present invention may be prepared, for example, by the following processes. 
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Process fa) 

The compound of the formula (I) wherein X is — NR 4 — is prepared by reacting a compound of the formula (II): 



Z 



R 5 1 




R 7 



(H) 



wherein Z is a leaving atom or a leaving group, R 51 is the same groups as defined above for R 5 except that a hydroxy- 
lower alkyl group, an amino group, an amino-! ower alkyl group, a carboxyl group and a carboxy-lower alkyl group are 
protected ones, and Re. R 7 and R 8 are the same as defined above, with a compound of the formula (III): 



wherein R 31 is a hydrogen atom, a lower alkyl group or a protected hydroxy-lower alkyl group, and R t , R 2 and R4 are 
the same as defined above, if necessary, followed by removing the protecting groups from the product. 

The leaving atom or the leaving group represented by Z in the above formula (II) includes an atom or a group which 
may be removed in the form of HZ together with the hydrogen atom of the NH moiety of the compound (III) under the 
reaction conditions, for example, a halogen atom (ag. chlorine, bromine, iodine), a tower alkylsurfonyloxy group (e.g. 
methanesuHbnyloxy), a trihalogenomethanesuHonyloxy group (ag. trrfluoromethanesurfonyloxy), and an arytsuffony- 
loxy group (ag. benzenesulfonyloxy, p-tduenesutfonyloxy). 

The protected hydroxy group for ^ or R 51 in the above formulae (II) and (III) includes a hydroxy group being pro- 
tected by a protecting group which may be removed by hydrogenolysis, for example, benzyloxy, 4-chlorobenzyloxy, 3- 
bromobenzyloxy, 4-f luorobenzyloxy. 4-methylbenzyloxy, and 4-methoxybenzyloxy. The protected amino group or pro- 
tected amino moiety for R 51 in the formula (II) includes an amino group or amino moiety being protected by a protecting 
group which can be removed by hydrogenolysis, for example, benzyloxycarbonylarnino, 3- or 4-chlorobenzyioxycarbo- 
nylamino, 44>romobenzyloxycarbonylamino, 4-fluorobenzyloxycarbonylamino, 4-methylbenzyloxycarbonylarnino, and 
4-methoxybenzyloxycarbonylamino. The protected carboxyl group or protected carboxyl moiety for R 51 in the formula 
(II) includes a carboxyl group or carboxyl moiety being protected by a protecting group which can be removed by hydrol- 
ysis or hydrogenolysis, for example, ones which are exemplified above in the explanation of the terms used in the 
present disclosure and claims. 

The reaction of the compound (II) and the compound (III) is carried out under atmospheric pressure or under pres- 
sure in a suitable solvent or without a solvent. 

The solvent includes, for example, aromatic hydrocarbons (e.g. toluene, xylene), ketones (ag. methyl ethyl ketone, 
methyl isobutyl ketone), ethers (ag. dioxane, diglyme), alcohols (ag. ethanol, isopropanol, butanol), acetonitrile, 
dimethylformamide, and dimethylsulfoxjda The reaction is preferably carried out in the presence of a base, and the 
base includes, for example, alkali metal carbonates (ag. sodium carbonate, potassium carbonate), alkali metal hydro- 
gen carbonates (ag. sodium hydrogen carbonate, potassium hydrogen carbonate), and tertiary amines (e.g. triethyi- 
amine), but the excess amount of the compound (III) may be used instead of a base. The reaction temperature varies 
according to the kinds of the starting compounds or the reaction conditions, but it is usually in the range of about 40°C 
to about 200°C, more preferably in the range of about 100°C to about 170°C. 

When R 31 and/or R 51 of the product thus obtained have a protecting group, these protecting groups may be 
removed by hydrogenolysis and/or hydrolysis. 

The hydrogenolysis is carried out by a conventional method, for example, by reacting with hydrogen in a suitable 
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solvent in the presence of a catalyst such as palladium-carbon. Raney-nickel, etc. The solvent includes, for example, 
alcohols (e.g. ethanol. methanol), water, acetic acid, dioxane and tetrahydrofuran. The reaction is usually carried out at 
a temperature of from about 0°C to about 80°C, under atmospheric pressure or under pressure. 

The hydrolysis is carried out by a conventional method, for example, by contacting with water in a suitable solvent 
under acidic or basic conditions. The solvent includes, for example, alcohols (e.g. methanol, ethanol, isopropanol), diox- 
ane, water, and a mixture of these solvents. The acid includes, for example, mineral acids (e.g. hydrochloric acid, sul- 
furic acid), and organic acids (e.g. formic acid, acetic acid, propionic acid, oxalic acid). The base includes, for example, 
alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide), and alkali metal carbonates (e.g. sodium carbon- 
ate, potassium carbonate). The reaction is usually carried out at a temperature of from about 20°C to 100°C. 

The starting compound (II) is prepared by subjecting a compound of the formula (IV): 



Y 




wherein Y is an oxygen atom or a sulfur atom, and R 51 , Ffe, R 7 and Rq are the same as defined above, to halogenation 
or sulfonylation by a conventional method. 

The halogenation is carried out by reacting the compound (IV) with a halogenating agent (e.g. phosphorus oxychlo- 
ride. phosphorus trtoromide). The sulfonylation is carried out for example, by reacting the compound (IV) wherein Y is 
an oxygen atom with a sulfonylating agent (e.g. methanesiifonyl chloride, p-toluenesulfonyl chloride, trifluorometh- 
anesuifonyl chloride, trrf tuoromethanesulfonic anhydride). 

The starting compound (IV) may be commercially available ones but can be prepared by a conventional method, 
for example, by the method disclosed in J. Am. Chem. Soc., 74, 842 (1952), Chem, Ber., 95, 937 (1962). J. Org. Chem, 
29, 2887 (1964), or by the methods disclosed in the following Reference Examples 1, 20 and 41-(1), -(3). or by a mod- 
ified method thereof. 

Another starting compound (III) is prepared by a conventional method, for example, by the method disclosed in Jap- 
anese Patent First Publication (Kokai) No. 32058/1990, or by the methods disclosed in the following Reference Exam- 
ples 45, 59 and 70, or by a modified method thereof. 

Process (b) 

The compound of the formula (I) wherein X is — O — and R3 is a hydrogen atom is prepared by reacting a com- 
pound of the formula [\Y): 




' ) 



R 8 



wherein is a halogen atom, and R 51 . Re. R 7 and Ffo are the same as defined above, with a compound of the formula 
(V): 
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(V) 



HOCH 2 -CO-N^ 



R 2 



wherein R 1 and R 2 are the same as defined above, and if necessary, followed by removing the protecting groups from 
the product. 

The reaction of the compound (II') and the compound (V) is carried out in the presence of a base in a suitable sol- 
vent or without a solvent under pressure or under atmospheric pressure. The solvent includes, for example, toluene, 
xylene, dimethoxyethane, 1,2-dichloroethane, acetone, methyl ethyl ketone, dioxane, diglyme, ethyl acetate, dimethyl- 
formamide and dimethyJsutfoxide. The base includes, for example, sodium hydride, triethylamine. potassium carbonate, 
and sodium carbonate. The reaction is usually carried out at a temperature of from about — 10°C to about 150°C, pref- 
erably at a temperature of from about 10°C to about 70°C. 

When R 51 in the product thus obtained has a protecting group, the protecting groups may be removed by hydrog- 
enolysis or hydrolysis, in the same manner as in above Process (a). 

The starting compound (V) is prepared by subjecting a compound of the formula (VI): 



wherein R is a lower alkyl group, and R t and Ra are the same as defined above, to reduction by a conventional method. 

The reduction of the compound (VI) is carried out in an alcohol (ag. methanol, ethanoJ), an ether (e.g. tetrahydro- 
furan) or a mixture of these solvents, by using a reducing agent such as lithium borohydride, at a temperature of from 
about —S°C to about 0°C. 

The starting compound (VI) is prepared by a conventional method, or by the method disclosed in the following Ref- 
erence Example 81-(1), or by a modified method thereof. 




ROOC-CO-N x 



(VI) 



Process (c) 



The compound of the formula (I) wherein X is — O— is prepared by reacting a compound of the formula (IVa): 




R 8 



wherein R 51> Rg, Bj and R 8 are the same as defined above, with a compound of the formula (VII): 




(VII) 



R 2 
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wherein Z 1( R 1f Rg and R 31 are the same as defined above, if necessary, followed by removing the protecting groups 
from the product. 

The reaction of the compound (IVa) and the compound (VII) is carried out in the same conditions such as solvent, 
base or reaction temperature, as those in the above Process (b). 

When R31 and/or R 51 of the product have a protecting group, the protecting groups may be removed by hydroge- 
nolysis and/or hydrolysis in the same manner as in above Process (a). 

The compound (VII) is prepared by a conventional method, for example, by the method disclosed in Japanese Pat- 
ent First Publication (Kokai) No. 64/1987, or by the method disclosed in the following Reference Example 83, or by a 
modified method thereof. 

Pro cess (fl 

The compound of the formula (I) is prepared by reacting a compound of the formula (VIII): 

f31 



X-CH-COOH 




(vm) 



wherein X, F^, R 51 , Rg, R 7 and R 8 are the same as defined above, or a reactive derivative thereof, with a compound 
of the formula (IX): 

HN N (IX) 
R 2 

wherein R 1 and R 2 are the same as defined above, if necessary, followed by removing the protecting groups from the 
product 

The reactive derivative of the compound (VIII) includes, for example, a lower alkyl ester (e.g. methyl ester), an 
active ester, an acid anhydride, and an acid halide (e.g. an acid chloride). The active ester includes, for example, p- 
nitrophenyl ester, 2,4,5-trichlorophenyl ester, and N-hydroxysuccinimide ester. The acid anhydride includes, for exam- 
ple, a symmetric acid anhydride and a mixed acid anhydride. The mixed acid anhydride includes, for example, a mixed 
acid anhydride with an alkyl chlorocarbonate such as ethyl chlorocarbonate, isobutyl chlorocarbonate, a mixed acid 
anhydride with an aralkyl chlorocarbonate such as benzyl chlorocarbonate, a mixed acid anhydride with an aryi chloro- 
carbonate such as phenyl chlorocarbonate, and a mixed acid anhydride with an alkanoic acid such as isovaleric acid 
and pivalic acid. 

When the compound (VIII) per se is used, the reaction can be carried out in the presence of a condensing agent 
such as N,N'-dicyclohexylcarbodiimide, 1 -ethyl -3-(3-dimethyiaminopropyl)cartxxliimide hydrochloride, N.N'-carbonyldi- 
imkJazole, N.N'-carbonyldisuccinimide, 1 -ethoxycarbonyl-2-ethoxy-1 ,2-dihydroquinoline, diphenylphosphoryl aside, 
propanesulfonic anhydride, and benzotriazol-1-yloxy-tris(dimethylamino)phosphonium * hexafluorophosphate. 

The reaction of the compound (VIII) or a reactive derivative thereof with the compound (IX) is carried out in a sol- 
vent or without a solvent. The solvent varies according to the kinds of the starting compounds, etc., but includes, for 
example, aromatic hydrocarbons (e.g. benzene, toluene, xylene), ethers (e.g. diethyl ether, tetrahydrofuran, dioxane), 
halogenated hydrocarbons (e.g. methylene chloride, chloroform), alcohols (e.g. ethanol, isopropanol), ethyl acetate, 
acetone, acetonitrile, dimethyrformamide, dimethytsulfoxide, ethylene glycol, water, etc.. and these solvents may be 
used alone, or in the form of a mixture of two or more solvents. The reaction is carried out in the presence of a base if 
necessary, and the base includes, for example, alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide), 
alkali metal carbonates (e.g. sodium carbonate, potassium carbonate), alkali metal hydrogen carbonates (e.g. sodium 
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hydrogen carbonate, potassium hydrogen carbonate), and organic bases such as triethylamine, tributylarrtine, diiscpro- 
pylethylamine, N-methylmorpholine, but the excess amount of the compound (IX) may be used instead of a base. The 
reaction temperature varies according to the kinds of the starting compounds, but it is usually in the range of about 
— 30°C to about 200°C, preferably in the range of about —1 0°C to about 1 50°C. 

When R 31 and/or R 51 of the product thus obtained have a protecting group, these protecting groups may be 
removed by hydrogenolysis and/or hydrolysis, in the same manner as in above Process (a). 

The compound of the formula (VIII) wherein X is an oxygen atom is prepared, for example, by above Process (c), 
i.e. by reacting the above compound (IVa) with a compound of the formula (X): 

Z^CH-COOR (X) 



wherein Z 1f R and R 31 are the same as defined above, in the same manner as in Process (c), followed by subjecting 
the product to hydrolysis in a conventional manner. 

The compound of the formula (X) is commercially available ones but can be prepared by a conventional manner. 

The compound of the formula (VIII) wherein X is — NH 4 — is prepared, for example, by above Process (a), i.e. by 
reacting the compound (II) with a compound of the formula (XI): 



R4 R31 
HN-CH-COOR' (XI) 



wherein R* is a lower alkyl group, benzyl group or a benzyl group being substituted by a halogen atom, methyl group or 
methoxy group, and R 31 and R4 are the same as defined above, in the same manner as in Process (a), followed by sub- 
jecting the product to hydrolysis or hydrogenolysis in a conventional manner. 

The compound (XI) is commercially available ones but can be prepared by a conventional method. 

Process (e) 

The compound of the formula (I) wherein R^ is a lower alkyl group, a lower alkenyl group or a cycloalkyl-lower alkyl 
group is prepared by reacting a compound of the formula (XII): 



R3 



X-CH- CO-NH 




(xn) 



wherein X, Rg, R 3 . R 5 , Re, R 7 and Rg are the same as defined above, with a compound of the formula (XIII): 

R11-Z1 (XIII) 

wherein R 1 i is a lower alkyl group, a lower alkenyl group or a cycloalkyl-lower alkyl group, and is the same as defined 
above, if necessary, followed by removing the protecting groups from the product 

The reaction of the compound (XII) and the compound (XIII) is usually carried out in a suitable solvent The solvent 
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includes, for example, aromatic hydrocarbons (e.g. benzene, xylene), ketones (e.g. methyl ethyl ketone), ethers (e.g. 
dioxane), and dimethytformamide. The reaction is preferably carried out in the presence of a base, and the base 
includes ones exemplified above in Process (a), and sodium hydride. The reaction temperature varies according to the 
kinds of the starting compounds or the reaction conditions, but it is usually in the range of about 0°C to about 200°C, 
5 and when sodium hydride is used as a base, it is in the range of about 0°C to about 50°C. 

When R 31 and/or R 51 of the product have a protecting group, the protecting groups may be removed by hydroge- 
nolysis and/or hydrolysis. 

"me compound (XII) is prepared by using the compound (VIII) and the compound (IX) wherein R 1 is a hydrogen 
atom in above Process (d). 

10 The compound (XIII) may be commercially available ones but can be prepared by a conventional method. 

In above Processes (a) to (e). when the starting compounds used therein have a group which may participate in 
the reaction, it is convenient to protect said group with a protecting group, or to convert it previously into a group which 
can easily be converted into said group after the reaction. For example, a part of the compound (I) is prepared by the 
following processes. 

is The compound of the formula (I) wherein R 5 is an amino group is prepared by subjecting the compound (I) wherein 
R 5 is a nrtro group to reduction by a conventional method. This process is explained below in Examples 122 and 124. 

The compound of the formula (0 wherein R5 is an acylamino group is prepared by reacting the compound (I) 
wherein R 5 is an amino group with a corresponding carboxyiic acid or a reactive derivative thereof. This process is 
explained below in Example 125. 

20 The compound of the formula (I) wherein R 5 is a hydroxyJower alkyl group is prepared by subjecting the compound 
(I) wherein R 5 is an alkoxycarbonyl group or an alkoxycarbonyNower alkyl group wherein the alkyl moiety has carbon 
atoms fewer by one carbon atom, to reduction by a conventional method. This process is explained below in Example 
127. 

The compound of the formula (I) wherein R 8 is a hydroxy group is prepared by treating the compound (I) wherein 
25 Hq is a methoxy group with hydrogen bromide. 

The desired compounds obtained in the above Processes can be isolated and purified by a conventional method 
such as chromatography, recrystallization, re-precipitation, etc. The compound (I) which shows basicity enough to form 
an acid addition salt thereof is converted into an acid addition salt thereof by treating it with various acids by a conven- 
tional method. 

30 Various stereoisomers of the compound (I) can be separated and purified by a conventional method such as chro- 
matography, etc. 

The pharmacological activities of the present compounds are explained by the following pharmacological experi- 
ments on the representative compounds of the present invention. 

35 Experiment 1: Central (<d 1v <s^j and peripheral (C03) benzodiazepine (BZ) receptor binding assays 

BZo> 1 and BZo? receptor binding assays were carried out according to the method of Stephens, D. N. et al. [cf. J. 
Pharmacol. Exp. Ther. 253, 334-343 (1990)], and BZ003 receptor binding assay was done according to the method of 
Schoemaker, H. [cf. J. Pharmacol. Exp. Ther. 225, 61-69 (1983)] each with slight modification. 

40 Receptor membrane fractions for , ©2 and ©3 were prepared from the cerebellum (co^, spinal cord (o^) or kidney 
(0D3) in 7-8 week old male rats of Wistar strain by the procedure described below. 

After the cerebellum or spinal cord was homogenized with 20 volumes of ice-cold 50 mM Tris-crtrate buffer (pH 7.1), 
the homogenate was centrifuged for 1 5 minutes at 40,000 g. The pellet obtained was washed 4 times by the same pro- 
cedure, frozen and stored for 24 hours at -60°C. The resulting pellet, after being thawed, washed with the buffer and 

45 centrifuged, was suspended in the buffer I for the binding assay (50 mM Tris-HCI buffer containing 120 mM NaCI, 5 mM 
KCI, 2 mM CaQ 2 and 1 mM MgCI 2 ; pH 7.4) and the suspension thus obtained (containing 1 g wet tissue/40 ml) was 
used for the BZc^ and BZcog receptor binding assays. On the other hand, the kidney was homogenized with 20 volumes 
of the ice-cold buffer II for the binding assay (50 mM Na-K phosphate buffer containing 100 mM NaCI; pH 7.4), filtered 
through 4 sheets of gauze, and centrifuged for 20 minutes at 40,000 g. The pellet obtained was suspended in the buffer 

50 II and the suspension (containing 1 g wet tissue/100 ml) was used for the binding assay as BZ003 receptor membrane 
source. 

[ 3 H] Humazenil (final concentration: 0.3 nM for <d 1 and 1 nM for cog) and ftunitrazepam (final concentration: 10 pM) 
were used for the BZco 1 or BZ©2 receptor binding assays as the isotope-labeled and unlabeled ligands, respectively. For 
the BZ03 receptor binding assay. [ 3 H] 4'^chlorodiazepam (7~chloro-1 .3KiiriydrcHl-metrtyl-5-(4^k)ropheriyO-2H-1 ,4- 
55 benzodiazepin-2-one) (final concentration: 0.5 nM) and diazepam (final concentration: 100 \M) were used as the iso- 
tope-labeled and unlabeled ligands, respectively. Incubation was performed for 30 minutes at 37°C in the BZo> 1 or BZo^ 
receptor binding assays, and for 150 minutes at 0°C in the BZ003 receptor binding assay. The BZcdj or BZo^ receptor 
binding assays were carried out in the presence of bicuculline (final concentration: 100 uM). 
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The binding assay was performed by the following procedure. After adding each test compound at certain known 
concentrations, a [ 3 H] ligand and the buffer I or II to each test tube, each assay was started by addition of membrane 
preparation (total volume of 1 ml). After incubation, the assay was terminated by filtration with suction through a What- 
man GF/B glass fiber filter using a cell harvester (Brandel, USA). The filters were rapidly washed 3 times with 5 ml of 

s ice-cold 50 mM Tris-HCI buffer (pH 7.7) for and &£, or the buffer 1 1 for ©3, and transferred to scintillation vials contain- 
ing 10 ml liquid scintillation cocktail (ACS-II. Amersham, USA). After a few hours, retained radioactivity was counted by 
a liquid scintillation spectrometer. Specific binding of [ 3 H] ligands was calculated as the difference between amounls of 
radioactivity bound in the presence and absence of excess unlabeled ligands. The concentration of the test compounds 
causing 50% inhibition of specific binding of the [ 3 HJ ligand (IC50) was determined by probit analysis. The results of ben- 

10 zodiazepine ©3 receptor binding assay are shown in Table 5. It is noted that all the compounds listed in Table 5 had 
affinity for the BZa^ and BZ©2 receptors with IC^ values larger than 1000 nM. 
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Table 5 



Test Comp. 

IT 


<o 3 
IC 50 (nM) 


Test Comp. 


©3 
IC50 (nM) 


1* 


3.10 


58 


1.62 


2 


0.97 


61 


9.80 


| 4 


4.36 


65 


1.66 


5 


1.28 


68 


2.19 


6 


0.23 


69 


2.75 


10 


0.70 


70 


1.12 


15 


3.86 


76 


1.33 


16 


4.00 


79 


0.87 


17 


1.97 


81 


6.90 


22 


3.26 


83 


5.02 


23 


1.76 


84 


2.04 


25 


1.93 


85 


0.18 


26 


0.28 


93 


4.10 


27 


0.11 


97 


2.27 


29 


0.85 


102 


3.31 


35 


1.51 


103 


2.90 


36 


1.44 


104 


3.44 


37 


1.66 


105 


4.18 


41 


2.53 


106 


4.24 


42 


2.15 


107 


4.23 


44 


4.98 


108 


1.21 


A C 

45 


0.70 


109 


2.09 


47 | 


0.16 


110 


1.99 


49 


0.23 


111 


2.05 


51 


0.32 


112 


2.34 


52 


29.5 


118 


1.07 


57 


5.39 


119 


1.45 



The compound of Example 1 (hereinafter, the compounds 
of Examples in the same way) 
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Test Comp. 
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1Z/ 
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i.iy 


lZo 
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1J0 


1 11 
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1 4ZA 
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A 

0.29 




A OA 
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C A*7 

5.07 


133 


2.20 


166 


C A A 

5.40 


134 


3.07 


167 


A Tft 

0.79 


lie 

135 


3.17 


168 


A AA 

0.99 


13o 


0.34 


169 


1.15 


137 


A An 

0,93 


1 *7 A 

170 


A A A 

0.99 


138 


A C 1 

0.53 


I7l 


1.56 


139 


0.38 


175 


1.90 


141 


0.11 


178 


0.57 


142 


0.08 


179 


A OA 

4.30 


143 


1.40 


1 OA 

180 


1.65 


1 A A 

144 


A Q 1 

0.31 


lol 


1 £.1 
1.01 


1 /l< 
143 


1 /CA 
1.60 


loZ 


/f CT 

4.5/ 


1 AH 

14/ 


0.52 


1 Q1 

lo3 


Q TC 


14y 


1 \A 

1.14 


1 QA 

184 


U.oZ 


151 


0 58 


186 


2.39 


155 


0.76 


187 


9.71 


156 


4.96 


188 


5.24 


158 


4.07 


190 


4.00 


159 


2.00 


195 


2.00 



The compounds listed in Table 5 bind strongly to the BZovj receptor, but have affinity for the BZg^ and B recep- 
tors with the ICso value larger than 1000 nM. Therefore, it is evident that the compounds of the present invention have 
so potent and highly selective affinity for the BZov^ receptor. 



Experiment 2 : Light and dark box test (anti-anxiety effect) 



Anti-anxiety effect of test compounds was examined in a box with light and dark compartments according to the 
ss method of Crawley, J. and Goodwin, F.K. [cf. Pharmacol. Biochem. Behav. 13, 167-170 (1980)] with slight modification. 

Light and dark box test is a useful, simple and handy method for behaviorally and pharmacologically examining 
anti-anxiety effect of the drugs, by utilizing the habit of rodents such as mice and rats. etc. which prefer to stay in a dark 
place, and regarding as positive drug effect the increase of the relative stay of the animals in the light compartment 
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which is an uncomfortable place for the animals. A number of drugs such as cholecystokinin B type receptor antago- 
nists and BZ anxiolytics, etc. show positive effect in this test 

Light and dark box test was carried out using the test box device (35 X 1 5 X 1 7 cm) which comprises: a light com- 
partment (20 X 15 X 17 cm) consisting of transparent acrylic plates and highly illuminated by an incandescent lamp 
5 (1 ,700 lux); a dark compartment (15 X 15 X 1 7 cm) being made of black acrylic plates connected to the light compart- 
ment; and at the boundary of compartments, an opening (4.4 X 5 cm) in which mice can go through freely between two 
compartments. 

Male mice of Std-ddY strain weighing 25-30 g were used in a group of 1 0. Each trial was started by placing a mouse 
in the center of the light compartment 30 minutes after oral administration of a test compound, and the time spent by 
10 the mouse in the light corrpartment during a 5 minute observation period was measured, and the rate of the stay of 
mice in the light compartment to the whole time spent in the experiment was calculated. The increasing rate of the rel- 
ative stay of Ihe test compound to that of the vehicle control group was yielded, based on the rate of the stay of mice in 
the light compartment 

The anti-anxiety effect of the test compound was represented by the minimum effective dose (MED) at which the 
15 increasing rate of the relative stay was regarded statistically as significant (Williams-Wilcoxon's test p<0-05). The 
results are shown in Table 6. 



Table 6 



20 


TestComp. 


Anti-anxiety effect 


TestComp. 


Anti-anxiety effect 






MED (mg/kg) 




MED (mg/kg) 




r 


0.3 


31 


0.3 


25 


2 


0.01 


35 


0.1 




6 


0.3 


36 


0.3 




9 


0.3 


37 


0.1 




10 


1.0 


42 


<0.01 


30 


16 


0.1 


45 


0.1 




21 


0.1 


52 


0.1 




22 


0.3 


136 


0.3 


35 , ... 


23 


0.01 


139 


0.1 




29 


0.03 


150 


0.3 



*: The compound of Example 1 (hereinafter, the compounds of Examples in 
the same way) 



AO 

Test compounds in Table 6 have anti-anxiety effect at doses of 1 mg/kg or below. Among them, many compounds 
are effective at doses of 0.3 mg/kg or below. 

Experiment 3 : Isoniazid-induced clonic convulsion test (anticonvulsant effect) 

45 

Isoniazid inhibits glutamate decarboxylase which catalyzes GABA synthesis, decreases brain GABA levels, and 
induces clonic convulsion. According to the method of Auta, J. et al. [cf. J. Pharmacol. Exp. Ther. 265, 649-656 (1993)] 
with slight modification, we examined antagonistic effect of the test compounds on isoniazid-induced clonic convulsion. 
Many drugs which, directly or indirectly, enhance GABA* receptor function are known to exhibit positive effect in this 
so test. Those are BZ anxiolytics represented by diazepam, neurosteroids such as allopregnanobne, allotetrahydrodeox- 
ycorticosterone(THDOC) and BZa^ receptor agonists which enhance the synthesis of neurosteroids. 

Male mice of Std-ddY strain weighing 22-24 g were used in a group of 6. Thirty minutes after oral administration of 
the test compounds, mice were injected with isoniazid (200 mg/kg, s.c), and immediately thereafter, placed individually 
in acrylic observation cages. The onset time of clonic convulsion was measured (cut-off time: 90 minutes). The latency 
55 in the control group was about 40 minutes. 

Anti-isoniazkJ effect of the test compounds was expressed as the dose which prolonged the onset time by 25% 
compared to that in the vehicle group (ED 25 ). The ED 25 value was calculated accorcfing to the Utchfield-Wilcoxon's 
method. The results are shown in Table 7. 
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Table 7 
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5 












1* 
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40.8 


65 


31.1 




25 


62.1 


66a 


51.2 


25 


29 


67.5 
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72.4 




35 


85.7 


79 


43.8 




36 


54.2 


83 


70.2 




37 


61.9 


171 


76.4 


30 


42 


58.7 







*: The compound of Example 1 (hereinafter, the compounds of Examples in the 
same way) 



35 

The test compounds in Table 7 exhibited anti-convulsarrt effect at doses lower than 100 mg/kg. Some of them 
caused the effect at doses below 10 mg/kg. 

Experiment 4 : Collagen-induced arthritis inhibitory test 1 

40 

Collagen-induced arthritis inhibitory test is an experimental model for rheumatoid arthritis reported by Trethan, D. 
E. et al. [cf. J. Exp. Med., 146, 857 (1977)], and thereafter Kakimoto, K. et al. demonstrated that collagen-induced arthri- 
tis inhibitory test was useful as an evaluating tool for not only anti-inflammatory agents, but also immuno suppressing 
agents and immuno modulating agents, based on the mechanism of onset of the disease [cf. J. Immunol., 140, 78-83 
45 (1988)]. 

Collagen-induced arthritis inhibitory test was carried out according to Kakimoto, K. et al. (cf. above reference of 
Kakimoto, K. et al.) with slight modification. Solubilized bovine cartilage type II collagen (product of Elastine Products, 
U.S.A.) was emulsified in complete Round's adjuvant (product of DIFCO Lab., U.S.A.). Male mice of DBA/1j strain (6 
week-old; product of Nippon Charles River, Japan) were immunized by injection at the base of the tail with 150 u.g of 

so the emulsified collagen. After twenty one days from the immunization, arthritis was induced by a booster immunization 
of 150 ug of the emulsified collagen prepared in the same manner as above at the base of the tail again. A test com- 
pound was orally administered daily at the dose of 10 mg/kg from the first immunization. Mice were observed daily 5 
days after the booster immunization for the onset of arthritis, and an arthritic score was derived by grading the severity 
of involvement of each paw five scales (0-4) according to the method of Wood, F. D. et al. [cf. Int. Arch. Allergy Appl. 

55 Immunol., 35, 456-467 (1969)] with slight modification as shown in Table 8. The severity of arthritis was estimated by 
the sum of the scores of all 4 paws, and the onset of the disease was determined when score 1 was observed. 
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Table 8 



Score 


Symptoms 


0 


No changes 


1 


Erythema and swelling of one interphalangeal joint of the fingers of 4 paws 


2 


Erythema and swelling of two or more interphalangeal joints, or relatively large joints of wrist, ankle, etc. 


3 


Gross swelling and erythema 


4 


Reaching the maximum level of swelling of the entire paw 



In the mice which were administered with the compound of Example 93. the onset of arthritis was delayed until 40 
days, after the booster immunization, while in the control mice which were injected with the solvent, the onset of arthritis 
was observed on 23th day. In the mice which were administered with the compound of Example 1 36 and Example 1 44, 
the onset of arthritis was delayed until 34 days and 37 days, respectively, after the booster immunization. The severity 
of arthritis in the compound-treated group (Example 93, 136 and 144) was much lower than the control group in the 
severity of the disease judging from the score of arthritis. 

Experiment 5 : Collagen-induced arthritis inhibitory test 2 

Collagen-induced arthritis inhibitory test was carried out according to Kakimoto, K. et al. (cf. above reference of 
Kakimoto, K. et al.) with slight modification. Type II collagen from bovine joints (product of the Collagen Research 
Center, Japan) was emulsified in complete Freund's adjuvant (product of DIFCO Lab., U.S.A.). Female mice of DBA/1 j 
strain (product of Nippon Charles River, Japan) were immunized by injection at the base of the tail with 150 ug of the 
emulsified collagen. After twenty one days from the immunization, arthritis was induced by a booster immunization of 
150 jig of the emulsified collagen prepared in the same manner as above at the base of the tail again. Test compounds 
were administered orally at a dose of 10 mg/kg on 5 consecutive days in a week for 8 weeks, beginning from the day 
before the immunization. Mice were monitored visually for arthritis once a week beginning from the day of the booster 
immunization. Each paw was incfividually scored on a scale of 0-3, according to the criteria shown in Table 9. The sever- 
ity of arthritis was estimated by the sum of the scores of all 4 paws. 



Table 9 



Score 


Symptoms 


0 


No changes 


1 


Erythema and swelling of one or more interphalangeal joints of the paw 


2 


Erythema and swelling of two or more large joints which extends to the back of the paw in addition to Ery- 
thema and swelling of one or more interphalangeal joints of the paw 


3 


Severe erythema and swelling of the entire paw 



In the mice which were administered with the compound of Example 6, the onset of arthritis was delayed until 21 
days after the booster immunization as compared with the control mice which were injected with the solvent and the 
severity of arthritis in the compound-treated group was much lower than the control group at least until day 34, the last 
day of the experiment. The compound of Example 165 markedly suppressed the arthritis as compared with control 
group, at least until 34th day, the last day of the experiment In the mice which were administered with the compound of 
Example 178, the arthritis was suppressed as compared with the control. 

From the results clearly shown in the above experiments 4 and 5, the compounds of Examples 6, 93, 136, 144 and 
1 65 exhibit potent effect on collagen-induced arthritis inhibitory test which is a model for immuno inflammatory diseases 
(rheumatoid arthritis, etc.). The compound of Example 178 has also effect, but less potent effect as compared with that 
of each compound as indicated above. 

Experiment 6 : Acute toxicity 

Male mice of Std-ddY strain weighing 24-31 g were used in a group of 10 for examining acute toxicity of test com- 
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pounds (Example 2, 10, 23, 36, 42 and 52). A compound (1000 mg/kg) was suspended in 0.5% tragacanth and admin- 
istered orally or irrtraperitoneally. Then, lethality of the mice was observed for 7 days after the treatment. 
No lethality was found in mice to which the test compound was administered. 

The compound of formula (I) and its pharmaceutically acceptable salts not only bind to the BZa>3 receptor selec- 
tively and strongly, but also produce excellent pharmacological effects such as anti-anxiety effect and anti-convulsant 
effect, etc. in animal experiment, therefore, are useful for the therapy or prevention of CNS diseases [anxiety-related 
diseases (neurosis, somatoform disorders, other anxiety disorders), depression, epilepsy, etc.] and cardiovascular dis- 
eases (cardiac angina, hypertension, etc.). 

There are listed, for example, the following compounds and pharmaceutically acceptable salts thereof which show 
not only selective and strong affinity for BZo^ receptor, but also strong anti-anxiety effect. 

(1) 2-[2-(4-Chlor cphenyl)-5,6-dimethyl^-pyrimidinylamino]-N,N-dipropylacetamide (the compound of Example 2) 

(2) 2-[2-(4-Chlorophenyl)-5,6<Jimetriyl^ (the compound of Exam- 
ple 23) 

(3) 2-[2-(4-Chloroprienyl)-5,6-dime1h^ (the compound of Example 10) 

(4) N-(4-C^lorophenyl)-N-methy^^ (the compound of Exam- 
ple 29) 

(5) 2-[2-(4-ChtorophenyQ-5,6-o1methyl^ (the compound 
of Example 36) 

(6) 2-[2-(4-Chlorophenyl)-5.6-cfimeth^ (the com- 
pound of Example 42) 

(7) 2-(5,6-Dimethyl-2^enyl-4-pyrimtf (the compound of Example 52) 

(8) 2-[2-(4-ChlorophenyI)-5,6<JimethyM (the compound of Example 
45) 

The compounds of formula (I) have inhibitory effect on collagen-induced arthritis, therefore, are useful for the ther- 
apy or prevention of immune diseases such as immuno inflammatory diseases (rheumatoid arthritis, etc.) and immuno- 
neurologic diseases (multiple sclerosis, etc.). 

There are listed, for example, the following compounds and pharmaceutically acceptable salts thereof which show 
inhibitory effect on collagen-induced arthritis. 

(1) 2-(5,6-Dimethyl-2-phenyl-4-pyrirro^ (the compound of Example 136) 

(2) 2-(2,6-Diphenyl-4-rjyrimidinylar^^ (the compound of Example 93) 

(3) 2-[5,6-Dimethyl-2-(4-trrfluorom& (the compound of 
Example 6) 

(4) 2-p-(4-Aminophenyl)-5,6<limethy^ (the compound of Example 
165) 

(5) 2-p-(4-(^loropheny0-5,6-dimetr^ (the compound of Example 
144) 

(6) 2-(5,6-Dimethyl-2^henyl-4-pyrimitf (the compound of Example 178) 

The compounds [Q of the present invention or a pharmaceutically acceptable acid addition salt thereof can be 
administered either orally, parenteral ly or rectally. The dose of the compounds of the present invention varies according 
to the kinds of the compound, the administration routes, the conditions, ages of the patients, etc., but it is usually in the 
range of 0.01-50 mg/kg/day, preferably in the range of 0.03-5 mg/kg/day. 

The compounds of the present invention is usually administered in the form of a pharmaceutical preparation which 
is prepared by mixing thereof with a pharmaceutically acceptable carrier or ciluent. The pharmaceutically acceptable 
carrier or diluent may be any conventional ones which are usually used in the pharmaceutical field, and do not react 
with the compounds of the present invention. Suitable examples of the pharmaceutically acceptable carrier or diluent 
are, for example, lactose, inositol, glucose, mann'rtol, dextran, cyclodextrin, sorbitol, starch, partly pregelatinized starch, 
white sugar, magnesium metasilicate aluminate, synthetic aluminum silicate, crystalline cellulose, sodium car- 
boxymethyicellulose. hydroxypropyl starch, calcium carboxylmethylcellulose, ion exchange resin, methylcellulose, gel- 
atin, gum arabic, hydroxypropyl cellulose, low substituted hydroxypropyl cellulose, hydroxypropylmethylcellulose, 
polyvinylpyrrolidone, polyvinyl alcohol, alginic acid, sodium alginate, light anhydrous silicic acid, magnesium stearate. 
talc, carboxyvinyl polymer, titanium oxide, sorbitan fatty acid ester, sodium laurylsuffate, glycerin, glycerin fatty acid 
ester, purified lanolin, glycerogelatin, polysorbate, macrogol, vegetable oil, wax, propyl en eg lycol, water, ethanol, poly- 
oxyethylene-hydrogenated caster oil (HCO), sodium chloride, sodium hydroxide, hydrochloric acid, disodium hydrogen 
phosphate, sodium dihydrogen phosphate, citric acid, glutamic acid, benzyl alcohol, methyl p-oxybenzoate. ethyl p-oxy- 
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benzoate, etc. 

The pharmaceutical preparation is, for example, tablets, capsules, granules, powders, syrups, suspensions, sup- 
positories, injection preparations, etc. These preparations may be prepared by a conventional method. In the prepara- 
tion of liquids, the compound of the present invention may be dissolved or suspended in water or a suitable other 
solvent, when administered. Tablets and granules may be coated by a conventional method. In the injection prepara- 
tions, it is preferable to dissolve the compound of the present invention in water, but if necessary, it may be cfissofved by 
using an isotonic agent or a solubilizer, and further, a pH adjuster, a buffering agent or a preservative may be added 
thereto. 

These preparations may contain the compound of the present invention at a ratio of at least 0.01 %, preferably at 
a ratio of 0.1-70 %. These preparations may also contain other therapeutically effective compounds as well. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is illustrated in more detail by the following Reference Examples and Examples, but should 
not be construed to be limited thereto. 

The identification of the compounds is carried out by Elementary analysis, Mass spectrum, IR spectrum, NMR 
spectrum, etc. 

The following abbreviations may be used in the following Reference Examples and Examples in order to simplify 
the disclosure. 

[Solvent for recrystallization] 

A: Ethanol 

AC: Acetonitrile 

E: Diethyl ether 

EA: Ethyl acetate 

HX: n-Hexane 

IP: feopropanol 

M: Methanol 

Reference Example 1 

Preparation of 5,6-dimethyl-2-phenyl-4(3H)-pyrimidinone: 

To a mixture of sodium ethoxide (31 .3 g) and anhydrous ethanol (200 ml) is added benzamidine hydrochloride (23.9 
g) at 0-5°C. The mixture is stirred at 0°C for 30 minutes, and thereto is added dropwise a solution of ethyl 2-methylac- 
etoacetate (20 g) and anhydrous ethanol (50 ml) at the same temperature. After addition, the mixture is stirred at room 
temperature for 30 minutes, and ref luxed for six hours. The reaction mixture is concentrated under reduced pressure, 
and the residue is dissolved in water. The pH value of the mixture is adjusted to pH 4 by addition of cone, hydrochloric 
acid while the mixture is stirred at 0-5°C. The precipitates are collected by filtration, washed with water, further washed 
with diethyl ether, and recrystallized from ethanol to give the desired compound (14.3 g), m.p. 205-207°C. 

Reference Examples 2-19 

The corresponding starting compounds are treated in the same manner as in Reference Example 1 to give the 
compounds as listed in Table 10. 
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Table 10 



10 
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20 
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35 



40 
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M.p. 
CQ 


Solv. for 
recrystal. 


2 


Me 


Me 


4-C1 


258-260 


M 


3 


Me 


Me 


3-C1 


251-252 


A 


4 


Me 


Me 


4-F 


266-268 


M 


5 


Me 


Me 


4-OMe 


233-235 


M 


6 


Me 


Me 


4-CF3 


265-267 


M 


7 


Me 


Me 


4-N0 2 


>300 


M 


8 


Me 


Et 


H 


195-197 


M 


9 


Me 


i-Pr 


H 


230-232 


M 


10 


Et 


Me 


H 


159-161 


A 


11 


H 


Me 


H 


212-214 


A 


12 


H 


CF 3 


H 


228-230 


A 


13 


H 


Ph 


H 


281-284 


A 


14 


H 


Ph 


4-C1 


>300 


M 


15 


Me 


Ph 


H 


250-252 


M 


16 


Me 


Ph | 


4-C1 


293-295 


M 


17 


-(CH2) 4 - 


H 


223-225 


A 


18 


-(CH2) 4 - 


4-C1 


290-292 


M 


19 


COOEt 


H 


H 


237-238 


A 



50 



Referent Example 2Q 

Preparation of 5-nrtra-2-phenyl-4(3H)-pyrimidinone: 



To a mixture of sodium methoxide (8 g) and anhydrous ethanol (100 ml) is added benzamidine hydrochloride (1 1 .7 
g) at 0°C. The mixture is stirred at 0°C for 30 minutes, and thereto is added dropwise a solution of crude ethyl 2-(N,N- 
55 dimethyiaminomethylene)nrtroacetate (14 g), which is obtained by refluxing a mixture of ethyl nitroacetate (10 g) and 
N,N-dimethy1formamide dimethyl acetal (10.7 g) for three hours, followed by concentrating the mixture under reduced 
pressure, in anhydrous ethanol (50 ml) at the same temperature. After addition, the mixture is stirred at room tempera- 
ture for 30 minutes, and refluxed for 12 hours. The reaction mixture is concentrated under reduced pressure, and water 
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(1 50 ml) is added to the residue. The pH value of the mixture is adjusted to pH 4 by addition of cone, hydrochloric acid 
while the mixture is stirred at 0°C. The precipitates are collected by filtration, washed with water, and recrystallized from 
ethanol to give the desired compound (7 g), m.p. 264-266°C. 

5 Reference Example 21 

Preparation of 4-chloro-5,6-dimethyl-2-phenylpyrimidine: 

A mixture of 5,6-dimethyl-2-phenyl-4(3H)-pyrimidine (10 g) and phosphorus oxychloride (23 g) is stirred at 75°C for 
w four hours. The reaction mixture is concentrated under reduced pressure, and the residue is dissolved in chloroform. To 
the mixture is added ice-water, and the mixture is stirred. The mixture is neutralized with 1 N aqueous sodium hydroxide 
solution, and the chloroform layer is collected, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue is recrystallized from ethanol to give the desired compound (10.7 g), m.p. 120-122°C. 

is Reference Examples 22-40 

The corresponding starting compounds are treated in the same manner as in Reference Example 21 to give the 
compounds as listed in Table 1 1 . 

20 
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Table 11 




Ref. Ex. 


R 5 


Re 


R 7 


M.p. 

c<3 


Solv. for 
Reciystal. 


22 


Me 


Me 


4-C1 


122-124 


IP 


23 


Me 


Me 


3-C1 


96-97 


A 


24 


Me 


Me 


4-F 


138-139 


IP 


25 


Me 


Me 


4-OMe 


106-108 


IP 


26 


Me 


Me 


4-CF 3 


70-71 


IP 


27 


Me 


Me 


4-N0 2 


157-158 


A 


28 


Me 


Et 


H 


87-88 


IP 


29 


Me 


i-Pr 


H 


83-84 


IP 


30 


Et ' 


Me 


H 


57-58 


IP j 


31 


H 


Me 


H 


62-63 


IP 


32 


H 


CF 3 


H 


45-46 


IP 


33 


H 


Ph 


H 


99-100 


IP 


34 


H 


Ph 


4-C1 


125-126 


IP 


35 


Me 


Ph 


H 


116-117 


IP 


36 


Me 


Ph 


4-Cl 


126-128 


IP 


37 




H 


100-101 


IP 


38 


-(CH2) 4 - 


4-Cl 


114-115 


IP 


39 


N0 2 


H 


H 


160-161 


A 


40 


COOEt 


H 


H 


39-40 


HX 



Reference Example 41 

Preparation of 4-chk>ro-2-(4-f luorophenyl)-5,6,7,8-tetrahydroquinozoline: 

(1) A mixture o 4-fluorobenzoyl chloride (50 g), potassium thiocyanate (36.7 g) and anhydrous toluene (100 ml) is 
ref luxed for six hours. After cooling, the reaction mixture is filtered, and the fOtrate is concentrated under reduced 
pressure. The residue is purified by distillation under reduced pressure to give 44luorobenzoyl isothiocyanate (55 
g), b.p. 92°C/3 mmHg. 

(2) To a mixture of the above product (62 g) and chloroform (80 ml) is added dropwise a solution of 1-morpholino- 
cyclohexene (28.6 g) and chloroform (30 ml) with stirring while the temperature of the mixture is kept at 0-5°C. After 
addition, the reaction mixture is stirred at 0°C for one hour, and further stirred at room temperature for one hour, 
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and ref luxed for one hour. The reaction mixture is concentrated under reduced pressure, and the residue is purified 
by silica gel column chromatography (eluent; chloroform), and recrystailized from ethanol to give 2-(4-fluorophe- 
nyl)-5 f 6,7,8-tetrahydro-4H-1,3-benzoxa2ine-4-thione (24 g), m.p. 148-149°C. 

(3) Into a mixture of the above product (20 g) and methanol (300 ml) is blown ammonia gas for 30 minutes, and the 
5 mixture is stirred at 80°C for 30 minutes. The reaction mixture is concentrated under reduced pressure, and the res- 
idue is recrystailized from ethanol to give 2-(4-fluorophenyl)-5 l 6,7,8-tetrahydro-4(3H)^uinazolinethione (18 g), 
rap. 198-200°C. 

(4) A mixture of the above product (1 0 g) and phosphorus oxychloride (30 g) is ref luxed for two hours. The reaction 
mixture is concentrated under reduced pressure, and the residue is dissolved in chloroform. To the mixture is added 

io ice-water, and the mixture is stirred. The chloroform layer is collected, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressure. The residue is recrystailized from isopropanol to give the desired compound 
(8.5g),m.p.96-97°C. 

Referenc e Ex amples 42 - 44 

15 

The same procedures as Reference Example 41 are repeated except that the corresponding starting compounds 
are used instead of 4-fluorobenzoyl chloride to give the following compounds. 

(Reference Example 42) 

20 

4-C^loro-2-(2^lorc^enyl)-5,6,7,8-tetrahyditx^uinazoline; m.p. 79-80°C 
(Reference Example 43) 
25 4-C^lcHX)-2-(3K^lorophenyl)-5 > 6 I 7 ( 8-tetJahydroquinazoline; m.p. 94-95°C 
(Reference Example 44) 

4-Chloro-2-(2,4<iiflu(>roph^ m.p. 57-58°C 

30 

Reference Example 45 

Preparation of 2-amino-N f N-dipropylacetamide: 

35 (1) To a mixture of dipropylamine (5 g), triethylamine (5 g) and methylene chloride (50 ml) is added dropwise a solu- 
tion of N-phthaloylglycyl chloride (1 1 g) in methylene chloride (50 ml) while the temperature of the mixture is kept 
at 0-5°C. After addition, the mixture is stirred at room temperature for six hours. To the reaction mixture is added 
water, and the methylene chloride layer is collected, dried over anhydrous sodium sulfate, and concentrated under 
reduced pressure. The residue is recrystailized from isopropanol to give 2i3hthalirrade-N,NKiipiTX3y1aceterrKie 

40 (12.5 g), rap. 99-1 00°C. 

(2) A mixture of the above product (12.5 g), hydrazine • monohydrate (4.3 g) and ethanol (150 ml) is ref luxed for 
one hour. The reaction mixture is concentrated under reduced pressure, and chloroform is added to the residue. 
The mixture is filtered, and to the filtrate is added water. The chloroform layer is collected, dried over anhydrous 
sodium sulfate, and concentrated under reduced pressure to give the desired compound (6.7 g) as an oily product. 

45 

Re ference Ex a m p les 4 6-5 8 

The corresponding starting amine compounds are treated in the same manner as in Reference Example 45 to give 
the compounds as listed in Table 12. 

50 



55 
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Table 12 



H 2 N-CH 2 -CO-K^ 

R 2 



Tlef Fx 






A £. 

46 


Me 


Me 


A 1 

47 


Et 


Et 


48 


i-Pr 


i-Pr 


49 


Bu 


Bu 




JV1C 


i-Rn 
1 x>u 


51 


Et 


Pr 


52 


H 


Ph 


53 


Me 


Ph 


54 


Et 


Ph 


55 


Bu 


Ph 


56 


Pr 


Ph 


57 


Me 


Ph^-CI 


58 


Me 


Ph-4-OMe 



Reference Example 59 

Preparation of 2^mirx>N^4-fluorophenyO-N-methyla(»tamidG: 

(1) The same procedures as Reference Example 45-(1) are repeated except that 4-fluoroani!ine (15 g) is used 
instead of (^propylamine. The product thus obtained is purified by silica gel column chromatography (eluent; chlo- 
roform), and recrystallized from ethanol to give N-(4-fluorophenyl)-2-pWiTaJirradacetarnide (19 g), m.p. 212-214°C. 

(2) The above product (18 g) is added to a mixture of sodium hydride (about 60 % oily, 3 g) and dimethylformamide 
(100 ml) at 0-5°C, and the mixture is stirred at 0°C for one hour. To the mixture is added dropwise methyl iodide (10 
g) at the same temperature. After addition, the mixture is stirred at room temperature for 8 hours. To the reaction 
mixture are added water and chloroform, and the chloroform layer is collected, dried ever anhydrous sodium sul- 
fate, and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (elu- 
ent; chloroform), and recrystallized from ethanol to give N-(4-fluorophenyO-N-n^yl-2-piTthalirrtidacetamkje (15 g), 
m.p. 182-183°C. 

(3) The above product (14 g) is treated in the same manner as in Reference Example 45-(2) to give the desired 
compound (9.0 g) as an oily product 

Reference Example gn 

Preparation of N^llyl-2-amino-N-phenylacetamide: 

The same procedures as Reference Example 59 are repeated except that aniline and ally] bromide are used 
instead of 4-fluoroaniline in Reference Example 59~(1) and methyl iodide in Reference Example 59-(2), respectively, to 
give the desired compound as an oily product. 
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Reference Example 61 

Preparation of 2^mirK^N^yclopropylme1hyt-N-phenylacetarnide: 

The same procedures as Reference Example 59 are repeated except that aniline and cyctopropyimethyl bromide 
are used instead of 4-fluoroaniIine in Reference Example 59-(1) and methyl iodide in Reference Example 59-(2), 
respectively, to give the desired compound as an oily product. 

Reference Examples 62-66 

The corresponding starting compounds are treated in the same manner as in Reference Example 59 to give the 
following compounds. 

(Reference Example 62) 

2-Amino-N-(4-bromophenyl)-N-methylacetamide 
(Reference Example 63) 

2-Amino-N-(2-chlorophenyl)-N-methylacetamide 
(Reference Example 64) 

2-Amino-N-(3-chlorophenyi)-N-methylacetamide 
(Reference Example 65) 

2-Amino-N-(4-chlorophenyi)-N-ethylacetamide 
(Reference Example 66) 

2-Amino-N-(4-chlorophenyl)-N-propylacetamide 

Reference Examples 67-69 

The corresponding starting amine compounds are treated in the same manner as in Reference Example 45 to give 
the following compounds. 

(Reference Example 67) 

1 -Aminoacetyl-3.5-dimelhylpiperidine 
(Reference Example 68) 

4-Aminoacetyl-2,6-dimethylmorpholine 
(Reference Example 69) 

1 -Aminoacetyl"Cis-3,5-dimethylpiperazine 
Reference Example 70 

Preparation of N-(4^lorophenyl)-N-methyl-2-methylaminoacetamide: 

(1) To a mixture of N-(tert*utoxycartx>nyO-N-methylglycine (10 g), 4-chloroaniline (8.8 g), benzotriazol-1-yloxy- 
tris(dimethylamino)phosphonium • hexafluorophosphate (BOP reagent, 25.7 g) and methylene chloride (150 ml) 
is added dropwise triethylamine (5.9 g) while the temperature of the mixture is kept at 0-5°C. After addition, the mix- 
ture is stirred at room temperature for 8 hours, and thereto is added water. The methylene chloride layer is col- 
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lected, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified by 
silica gel column chromatography (eluent; chloroform), and recrystallized from diethyl ether to give 2-[N'-(tert- 
butco(y(»rt)onyO-N , -methylamino]-N-(4 m.p. 126-128°C. 

(2) The above product (12 g) is added to a mixture of sodium hydride (about 60 % oily, 3.2 g) and dimethytforma- 
mide (100 ml) at 0-5°C, and the mixture is stirred at 0°C for one hour, and then thereto is added methyl iodide (17 
g) at the same temperature. After addition, the mixture is stirred at room temperature for 8 hours, and thereto are 
added water and chloroform. The chloroform layer is collected, dried over anhydrous sodium sulfate, and concen- 
trated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform) to 
give 2-[N , -(tert4xJtoxyrart)or^ (11.4 g) as an oily prod- 
uct 

(3) To a mixture of the above product (8.4 g) and methylene chloride (100 ml) is added dropwise trrfluoroacetic acid 
(20 ml) at 0-5°C. After addition, the mixture is stirred at room temperature for three hours. The reaction mixture is 
concentrated under reduced pressure, and to the residue is added water. The mixture is made weak basic with 1 N 
aqueous sodium hydroxide solution while the mixture is stirred under ice-cooling, and then thereto is added chlo- 
roform. The chloroform layer is collected, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure to give the desired compound (4.7 g) as an oily product. 

Reference Examples 71-73 

The corresponding starting tert-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70 to give the following compounds as an oily product 

(Reference Example 71) 

N-(4-CWorophenyl)-N-methyl-2-p^ 
(Reference Example 72) 

N-(4-CWorophenyO-N-methyl-2-piperidinecarboxy^ 
(Reference Example 73) 

N-(4-CWorophenyO-2,3-diriydro-^ 
Reference Examples 74-80 

The corresponding starting tert-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70-(1), -(3) to give the following compounds as an oily product 

(Reference Example 74) 

2-Amino-3-benzyloxy-N, N-dipropylpropanamide 
(Reference Example 75) 

2-Methylamino-N l N-dipropylacetamide 
(Reference Example 76) 

2-Ethylamino-N,N-dipropylacetamide 
(Reference Example 77) 

2-Methylamino-N-methyl-N-phenylacetamide 
(Reference Example 78) 

2-Ethylamtno-N-methyl-N-phenylacetamide 
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(Reference Example 79) 

N,N-Dipropyl-2-pyrrolklinecartx)xamide 
(Reference Example 80) 

2,3-Dihydro-N,N-dipropyl-1 H-indolecarboxamide 
Reference Example 81 

Preparation of 2-hydroxy-N.N-dipropylacetamide: 

(1) To a mixture of dipropylamine (5.0 g), triethyiamine (5.5 g) and methylene chloride (70 ml) is added dropwise a 
solution of ethyloxalyl chloride (7.4 g) and methylene chloride (30 ml) with stirring while the temperature of the mix- 
ture is kept at — 20°C. After addition, the mixture is stirred at 0°C for four hours. To the reaction mixture is added 
water, and the methylene chloride layer is collected, dried over anhydrous sodium sulfate, and concentrated under 
reduced pressure to give ethyl 2-oxo-2-(N,N-dipropylamino)acetate (9.5 g) as an oily product. 

(2) A mixture of the above product, sodium borohydride, lithium chloride and anhydrous tetrahydrofuran is stirred 
at room temperature for 30 minutes, and thereto is added dropwise anhydrous ethanol while the temperature of the 
mixture is kept at 0-5°C. After addition, the mixture is stirred at room temperature for 1 2 hours. The reaction mixture 
is cooled to 0°C, an the pH value thereof is adjusted to pH 5 with 1N hydrochloric acid, and concentrated under 
reduced pressure. To the residue are added a saturated brine and chloroform, and the chloroform layer is collected, 
dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give the desired compound (7.7 
g) as an oily product. 

Reference Example 82 

Preparation of N,N-dibutyl-2-rrydroxyacetamide: 

The same procedures as Reference Example 81 are repeated except that dibutylamine is used instead of dipro- 
pylamine to give the desired compound as an oily product. 

Reference Example 83 

Preparation of 2-bromo-N,N-dipropylacetamide: 

To a mixture of dipropylamine (10.1 g), triethyiamine (10.1 g) and anhydrous diethyl ether (80 ml) is added dropwise 
a solution of bromoacetyl chloride (1 5.8 g) in anhydrous diethyl ether (40 ml) while the temperature of the mixture is kept 
at — 40°C. After addition, the temperature is gradually raised, and the mixture is stirred at room temperature for one 
hour. The reaction mixture is filtered, and the filtrate is concentrated under reduced pressure, and purified by distillation 
under reduced pressure to give the desired compound (14 g), bp. 100-1 03°C/1 mmHg. 

Reference Examples 84-87 

The corresponding starting compounds are treated in the same manner as in Reference Example 83 to give the 
following compounds. 

(Reference Example 84) 

2-Bromo-N,N<lipropylpropanamide; b.p. 85-87°C/1 mmHg 

(Reference Example 85) 

2-Bromo-N-(4-chlorophenyl)-N-methylacetamide; m.p. 52-53°C 
(recrystallized from isopropanol) 
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(Reference Example 86) 

2-BrorrK>-N-methyl-N^henylprcpanarnide; b.p. 135-145°C/1 mmHg 
(Reference Example 87) 

2-Brorm-N-ethyl-N-phenyipropanamide; oily product 
Reference Example 88 

Preparation of 2^5,6KJimethyl-2i3henyl^yrimidinyloxy)acetic acid: 

(1) To a mixture of sodium hydride (about 60 % oily, 1 .0 g) and dimethyiformarnkJe (80 ml) is added 5,6-dimethyi- 
2-phenyl-4(3H)-pyrimkfinone (5.0 g) while the temperature of the mixture is kept at 0-5°C, and the mixture is stirred 
at 0°C for 30 minutes. To the mixture is added dropwise ethyl bromoacetate (4.2 g) at the same temperature. After 
addition, the mixture is stirred at 80°C for three hours, and thereto are added ice-water and chloroform. The chlo- 
roform layer is collected by filtration, washed with water, dried over anhydrous sodium sulfate, and concentrated 
under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), and 
recrystallized from isopropanol to give ethyl 2-{5,6<Jimetriyl-2^henyl-4i3yrimidiiTyloxy)acetate (6.2 g), m.p. 90- 
91°C. 

(2) A mixture of the above product (6.0 g), 1 N aqueous sodium hydroxide solution (100 ml) and ethanol (50 ml) is 
stirred at room temperature for 8 hours. The reaction mixture is concentrated under reduced pressure, and the res- 
idue is dissolved in ice-water. The pH value of the mixture is adjusted to pH 1 with cone, hydrochloric acid, and the 
precipitates are collected by filtration, washed with water, and recrystallized from ethanol to give the desired com- 
pound (3.5 g), m.p. 1 75-1 77°C. 

Reference Examples 89-90 

The corresponding starting compounds are treated in the same manner as in Reference Example 88, and the prod- 
ucts thus obtained are recrystallized from ethanol to give the following compounds. 

(Reference Example 89) 

2-(5,6,7,8-Tetrahydro-2-phenyl-4-quinazolinyloxy)acetic acid; m.p. 155-157°C 
(Reference Example 90) 

2-[2-(4-ChlOTQphenyO-5 ( 6 i W acid; m.p. 195-197°C 

Reference Examples 91-92 

The corresponding starting t-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70 to give the following compounds as an oily product 

(Reference Example 91) 

2-Methylaminc-N-phenyl-N-prcpylacetamide 
(Reference Example 92) 

N-Allyl-2-methylamino-N-phenylacetamide 
Reference Examples 93-94 

The corresponding starting t-butoxycarbonylated amino acids are treated in the same manner as in Reference 
Example 70-(1) and -(3) to give the following compounds as an oily product 
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(Reference Example 93) 

N, N-Diethyl -2-methyiaminoacetamide 
5 (Reference Example 94) 

N-Ethyl-2-methylamino-N-phenylacetamide 
Example 1 

10 

Preparation of 2-(5,6<limethyl-2-phenyMi^ 

A mixture of 4-chloro-5,6^imethyl-2i3henylpyrirnidine (1 .0 g), 2-amino-N,N-dipropylacetamide (0.87 g) and tri- 
etnylamine (0.55 g) is refluxed with stirring at 150°C for three hours. To the reaction mixture are added water and chlo- 
is reform, and the chloroform layer is collected, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatog-aphy (eluent; chloroform), and recrystallized from a 
mixture of diethyl ether and n-hexane to give the desired compound (1 .3 g), m.p. 79-80°C. 

Examples 2-63 

20 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 13. 
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Table 13 
HN-CH 2 -CO-N^ 



Ex. 


Ri 


R 2 


R 7 


Q 


M.p. CO 


Solv. for 
recrvstal 


z 


XT 


TV 
IT 


A PI 




74-7 S 




J 


rT 


TV. ! 

Pr 






1U1-1UO 


TP 

Ax 


>1 
*r 


rT 


TV 

rr 


A F 




70-71 


F-HX 


C 

J 


Pr 

rT 


Pr 

rT 


A OMp 






TP 

XL 


O 


rT 


Pr 

rT 






83-85 


HX-EA 


7 


Pr 


TV. 

Pr 


4-JNU2 




1 Jj-1.3 / 


TP 


8 


Me 


Me 


XT 

H 




174-175 


TO 
IP 


9 


Et 


Et 


ft 

H 




11J-H4 


Jt^JriX 


10 


Et 


Et 


4-C1 




1 CO 1 CO 

152-153 


TO 
IP 


1 1 

11 


Hi 


HI 


A V 
h r 




HQ- 1 40 


TP 


12 


Et 


Et 


4-OMe 




130-132 


IP 


13 


i-Pr 


i-Pr 


H 




171-172 


IP 


14 


Bu 


Bu 


H 




46-47 


HX 


15 


Bu 


Bu 


4-C1 




52-53 


HX 


16 


Bu 


Bu 


4_ F 




45-46 


HX 


17 


Et 


Pr 


H 




69-71 


E-HX 


18 


Et 


Pr 


4-C1 




103-104 


HX 


19 


Et 


Pr 


4-F 




85-86 


HX 


20 


Et 


Pr 


4-OMe 




89-90 


HX 


21 


Me 


i-Bu 


H 




100-102 


E-HX 


22 


Me 


Ph 


H 




145-146 


IP 


23 


Me 


Ph 


4-C1 




150-152 


IP 


24 


Me 


Ph 


3-a 




149-151 


IP 
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Table 13 (continued) 



Ex. 




R 2 


R 7 


Q 


M.p. CO 


Solv. for 
Yecrvstal 


9S 


Me 

1V1C 


Ph 


4-F 






TP 

JUT 


i* \j 


1V1C 


Ph 


4_OMp 




173-174 

X / tJ JL #*T 


TP 


27 


Me 


Ph 






192-194 


TP 


O Q 


Me 


rn 


/I MA 
4-INU2 




1 OQ Ofil 


AU 


29 


Me 


Ph-4-Cl 


H 




165-166 


IP | 


30 


Me 


Ph-2-Cl 


H 




137-138 


IP 


31 


Me 


Ph-3-Cl 


H 




129-130 


m 
IP 


32 


Me 


Ph-4-Cl 


4-C1 




170-171 


IP 


33 


Me 


Ph-4-Cl 


4-F 




174-175 


IP 


34 


Me 


Ph-4-Cl 


4-OMe 




157-158 


IT* 
IP 


35 


Me 


Ph-4-F 


H 


1/4 H 2 0 


140-142 


A 

A 


36 


Me 


Ph-4-F 


4-C1 




163-164 


A 


37 


Me 


Ph-4-Br 


H 




183-184 


A 


38 


Me 


Ph-4-Br 


4-C1 




176-177 


IP 


39 


Me 


Ph-4-Br 


4-F 




184-185 


IP 


40 


Me 


Ph-4-Br 


4-OMe 




168-169 


IP 


41 


Me 


Ph-4-0Me 


H 




166-167 


A 


42 


Me 


Ph-4-OMe 


4-C1 




173-174 


A 


43 


Me 


Ph-4-OMe 


4-F 




172-173 


IP 


A A 

44 


bt 


Ph 


TT 

H 




no 1 on 
138-139 


T7 
E 


45 
tj 


Fr 


Ph 






149-1/1'* 


TP 


46 


Ft 


Ph 

JT 11 








TP 

JUT 


47 


Et 


Ph 


4-F 




132-133 


IP 


48 


Et 


Ph 


4-OMe 




133-134 


IP 


49 


Et 


Ph 


4-CF3 




166-167 


IP 


50 


Et 


Ph 


4-N0 2 




180-182 


AC 


51 


Et 


Ph-4-Cl 


H 




194-196 


A 


52 


Pr 


Ph 


H 




148-149 


IP 
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Table 13 (continued) 



Ex. 


Ri 




Ri 






Solv. for 
recrystal. 


53 


Pr 


Ph 


4-C1 




174-175 


A 


34 


rr 


Ph 


4-F 




1 64- 1 65 


IP 


55 


Pr 


Ph 


4-OMe 




l 25-126 


IP 


56 


Pr 


Ph-4-Cl 


H 




167-169 


A 


57 


Bu 


Ph 


H 




134-135 


IP 


58 


-CH2CH=CH2 


Ph 


H 




125-126 


IP 


59 


-CH 2 CH=CH 2 


Ph 


4-C1 




151-152 


A 


60 


-CH 2 CH=CH 2 


Ph 


4-OMe 




118-119 


IP 


61 


-CH 2 -<] 


Ph 


H 




105-106 


E-HX 


62 


-CH 2 -<| 


Ph 


4-C1 




157-158 


A 


63 


H 


Ph 


H 




155-156 


E 



Examples 64-59 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the following com- 
pounds. 

(Example 64) 

N-Cyd<>hexyl-N-metr^ m.p. 112-114°C (recrystallized 

from n-hexane) 

(Example 65) 

3,5-Dimethyyl-1-(5,6<limeth^ m.p. 97-98°C (recrystallized from n- 

hexane) 

(Example 66) 

(a) 2.6-Dimethyl-4-(5,6«iimethyl-2^hen^ m.p. 151-152°C (recrystallized 
from isopropanol) 

(b) cis-2,6-Dimethyl-4-(5,6-dimethyl-2-ph 

The compound obtained in Example 29a is purified by silica gel flash column chromatography (eluent; n-hex- 
ane:ethyl acetate = 3:1), and the less polar fractions are combined, concentrated under reduced pressure, and 
recrystallized from isopropanol to give the desired compound, m.p. 162-163°C. 

(c) trans-2,6-Dimethyl-4-(5,6<Jimethyl-2-phe^ 

The compound obtained in Example 29a is purified by silica gel flash column chromatography (eluent; n-hex- 
anerethyl acetate = 3:1), and the more polar fractions are combined, concentrated under reduced pressure, and 
recrystallized from a mixture of diethyl ether and n-hexane to give the desired compound, m.p. 1 12-1 13°C. 
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(Example 67) 

tis^.5-Dimethyl-1-(5,6Klime^ m.pi 134-137°C (recrystallized 

from a mixture of diethyl ether and n-hexane) 

(Example 68) 

4-[2-(4-ChlorophenyO-5^ m.p. 212-214°C (recrystal- 

lized from isopropanol) 

Example 69 

Preparation of 3-hydroxy-2^5,6<iimethyl-2^henyl-4^yri 

(1) A mixture of 4-chloro-5,6-c§methyl-2-phenylpyrimidine (1.8 g), 2-amino-3^nzyloxy-N,N<Jipropylpropanarnide 
(4.6 g), which is prepared from N-(tert*toutoxy<»rbonyl)-0-benzylserine, and triethylamine (1 .7 g) is stirred at 150°C 
for 5 hours. The reaction mixture is treated in the same manner as in Example 1 to give 3-benzytoxy-2-(5.6-dime- 
thy1-2-phenyf-4-pyrimtf inylamino)^^ (3.5 g) as an oily product 

(2) A mixture of the above product (3.4 g), acetic acid (50 ml), water (10 ml), ethanol (10 ml) and 10 % palladium- 
carbon (0.5 g) is stirred at 60°C for five hours under hydrogen atmosphere, and the reaction mixture is filtered. The 
filtrate is concentrated under reduced pressure, and the residue is recrystallized from a mixture of diethyl ether and 
n-hexane to give the desired compound (2.5 g), m.p. 132-133°C. 

Example 70 

Preparation of 2-[methyl-(5,6<iimethyl-2-p^^ 

The same procedures as Example 1 are repeated except that 2-methylamino-N,N-dipropylacetamide is used 
instead of 2-amino-N > N-dipropylacetamide, and to the product thus obtained is added hydrogen chloride isopropanol 
solution. The precipitated crystals are collected by filtration, and washed with diethyl ether to give a hydrochloride • 
1/1 0 hydrate of the desired compound, m.p. 1 62-1 65°C. 

Examples 71-78 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 14. 
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Table 14 



10 



R 4 R, 
N-CHo-CO-N 



H^C 




IS 


Ex. 


Ri 


R 2 


R4 


R 7 


M.p. CO 


Solv. for 
recrystal. 




71 


Pr 


Pr 


Et 


a 


85-86 


HX 


20 


72 


Pr 


Pr 


Et 


OMe 


111-112 


HX 




73 


Me 


Ph 


Me 


H 


117-119 


IP 




74 


Me 


Ph 


Me 


F 


140-141 


IP 


25 


75 


Me 


Ph 


Me 


OMe 


151-152 


IP 




76 


Me 


Ph-4-Cl 


Me 


H 


114-115 


IP 




77 


Me 


Ph 


Et 


H 


107-108 


HX 


30 i 


78 


Me 


Ph 


Et 


a 


100-101 


HX 



35 Ex amp le 79 

Preparation of N-(4-chbropheny!)-N-methyl-1-(5,e 

The same procedures as Example 1 are repeated except that N-(4^lc^ophenyl)'N^ethyl-2-pyrrolidinecarboxam- 
40 ide is used instead of 2-amino-N,N<Jjpropylacetamide, and to the product thus obtained is added hydrogen chloride die- 
thyl ether solution. The precipitated crystals are collected by filtration, and washed with diethyl ether to give a 
hydrochloride of the desired compound, m.p. 119-121°C. 



45 



Example 90 

Preparation of N^4^toropheny0-N-methyl-1-fo 



The same procedures as Example 1 are repeated except that N-(4-chIorophenyI)-N-methyl-2-piperidinecarboxam- 
ide is used instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from a mixture of die- 
so thyl ether and n-hexane to give a 1/10 hydrochloride of the desired compound, m.p. 149-151°C. 

Example 81 

Preparation of ^Kiihydro-HS.eKlimetlTyl^^e 

55 

The same procedures as Example 1 are repeated except that 2 < 3<lihydro-N I N<ipropyl-1H-irKjole-2-carboxamide 
is used instead of 2-amino-N.N-dipropylacetamide. The product thus obtained is recrystallized from n-hexane to give a 
1/4 hydrate of the desired compound, m.p. 167-168°C. 
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Example 82 

Preparation of N-(4^lorophenyi)-2,3<lihyd^ H-indole-2-carboxa- 
mide: 

The same procedures as Example 1 are repeated except that N-(4-chlorophenyl)-2,3<lirTydro-N-methyl-1 H-indole- 
2-carboxamide is used instead of 2-amino-N t N-dipropyiacetamide. The product thus obtained is recrystallized from 
methanol to give a 1/10 hydrochloride • 1/4 hydrate of the desired compound, m.p. 236-238°C. 

Example 83 

Preparation of 2-(5-ethyl-6-methyl-2iDheiTyM-^^^ 

The same procedures as Example 1 are repeated except that 4-chloro-5-etriy1^methyi-2-phenylpyrimidine is used 
instead of 4^hloro-5,6<lirnethyl-2-phenyipyrimidine. The product thus obtained is recrystallized from a mixture of die- 
thyl ether and n-hexane to give the desired compound, m.p. 83-84°C. 

Example 84 

Preparation of N-(4-chloropheny0-2-(5-ethyl^-m 

The same procedures as Example 1 are repeated except that 4-chloro-5-ethyl-6^ethyl-2^henylpyrin^dine and 2- 
amino-N-(4^lorophenyl)-N-methylacetamide are used instead of 4^h!orch5,6Kfimetriyl-2^heriylpyrimidine and 2- 
amino-N.N-dipropylacetamide, respectively The product thus obtained is recrystallized from isopropanol to give the 
desired compound, m.p. 142-143°C. 

Example 85 

Preparation of 2-(6-ethyl-5-methyt-2i)heriyl-4-pyri^ 

The same procedures as Example 1 are repeated except that 4-chlorcH6-e%l-5-rnethyl-2-phenylpyrimidine is used 
instead of 4-chloro-5,6-dimethyi-2-phenylpyrimidine. The product thus obtained is recrystallized from a mixture of die- 
thyl ether and n-hexane to give the desired compound, m.p. 83-84°C. 

Example 86 

Preparation of 2-(6-isopropyl-5-methyl-2-phenyM-py^ 

The same procedures as Example 1 are repeated except that 4^!oro^sopropy1-5^ethyl-2^henytpyrimidine is 
used instead of 4-chloro-5,6-dimethyl-2-phenytpyrimidine. The product thus obtained is recrystallized from a mixture of 
diethyl ether and n-hexane to give the desired compound, m.p. 98-99°C. 

Ex a m p l e 8 7 

Preparation of 2-(6-methyl-2i>henyl-4-pyrimi 

The same procedures as Example 1 are repeated except that 4-^!oro-6-methyl-2-phenylpyrimidine is used 
instead of 4^hloro-5,6-dirnethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from diethyl ether to 
give the desired compound, m.p. 107-108°C. 

Example 88 

Preparation of 2-(6-methyl-2i^enyl-4-pyrim^ 

The same procedures as Example 1 are repeated except that 4-chloro-6-methyl-2-phenylpyrimkJine and 2-amino- 
N-methyl-N-phenylacetamide are used instead of 4-chloro-5,6-di methyl -2~phenylpyrimidine and 2-amino-N.N-dipropy- 
lacetamide, respectively. The product thus obtained is recrystallized from isopropanol to give the desired compound, 
m.p. 134-136°C. 
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Example 89 

Preparation of 2-(5K^loro-6-methyl-2-phenyl-4-py^ 

A mixture of 2-(6-methyl-2i^enyM-pyrimffi^ (1.0 g) obtained in Example 

88, N-chlorosuccinimide (0.44 g) and acetic acid (1 5 ml) is heated with stirring at 90°C for three hours, and the reaction 
mixture is concentrated under reduced pressure. To the residue is added ice-water (30 ml) with stirring, and the precip- 
itates are collected by filtration, washed with water, and recrystallized from isopropanoi to give the desired compound 
(1.1g),m.p. 154-155°C. 

Ex ample 9Q 

Preparation of 2-(5^rorrx>-6-meth^ 

The same procedures as Example 89 are repeated except that N-bromosuccinimide is used instead of N-chloro- 
succinimide. The product thus obtained is recrystallized from isopropanoi to give the desired compound, m.p. 160- 
162°C. 

Example 91 

Preparation of 2^2-phenyl^-frifli»romethyl-4^ 

The same procedures as Example 1 are repeated except that 4-chloro-6-trifluoromethyl-2-phenytpyrimidine is used 
instead of 4-chloro-5,6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from isopropanoi to 
give the desired compound, m.p. 128-130°C. 

Example 92 

Preparation of 2-(5-chloro-2-phenyl^triflu^ 

The same procedures as Example 89 are repeated except that 2-(2-phenyl-6-triflLK)rorr^yi^i3yrimidiny!amino)- 
N-methyl-N-phenylacetamide is used instead of 2^6nrietriyl-2^henyl-4-pyrirri^ 

mkJe. The product thus obtained is recrystallized from isopropanoi to give the desired compound, m.p. 115-11 7°C. 
Examp les 93-99 

The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 15. 
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Table 15 



HN-CH 2 -CO-N x 

R 5 \ J\ R 2 
N 



Ex. 






R 5 


R 7 


Q 


M.p. 
CC) 


Solv. for 
recrystal. 


93 


Pr 


Pr 


H 


H 




102-103 


E-HX 


94 


Pr 


Pr 


H 


ci 




146-148 


IP 


95 


Me 


Ph 


H 


a 


1/10 HCl 


180-181 


A 


96 


Me 


Ph-4-Cl 


H 


H 


1/4 H 2 0 


157-158 


IP 


97 


Pr 


Pr 


Me 


H 




139-140 


IP 


98 


Pr 


Pr 


Me 


a 




129-130 


IP 


99 


Me 


Ph 


Me 


H 




146-147 


IP 



Example 100 

Preparation of 3,5<limetriyl-1-(2,6<liphenyM-^ 

The same procedures as Example 1 are repealed except that 4K^lorc>-2,6Kliphenylpyrirnidine and 1-aminoacetyl- 
3.5<Jirnethylpiperidne are used instead of 4<hloro-5,6KJimethyl-2-pheny!pyrimidine and 2-amino-N ( N-dipropylaceta- 
mide, respectively. The product thus obtained is recrystallized from isopropanol to give the desired compound, m.p. 
134-135°C. 

Example 101 

Preparation of 2^2i>henyM-pyrimidinylaiT^ 

The same procedures as Example 1 are repeated except that 4-chloro-2-phenylpyrimidine i which is prepared 
according to the method disclosed in Rec. Trav. Chim. Pays-Bas, 86, 15 (1967), is used instead of 4-chloro-5.6«dime- 
thyl-2i>henylpyrimidine. The product thus obtained is recrystallized from diethyl ether to give the desired compound, 
m.p. 74-75°C. 

Example 1Q2 

Preparation of 2-(5.6 f 7,8-tetrahydro-2-phen^^ 

A mixture of 4<;hloro-5,6J,8-tetrahydro-2-pheny»quinazoline (1.0 g), 2-amino-N,N-dipropylacetamide (0.78 g) and 
triethylamine (0.5 g) is refluxed with stirring at 150°C for three hours. To the reaction mixture are added water and chlo- 
roform, and the chloroform layer is separated, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), and recrystallized from a 
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mixture of diethyl ether and n-hexane to give the desired compound (1 .3 g), m.p. 87-88°C. 
Examples 103-1 12 

The corresponding starting compounds are treated in the same manner as in Example 102 to give the compounds 
as listed in Table 16. 

Table 16 



R 4 ,R, 
N-CH 2 -CO-N^ 




Ex. 


Ri 


R 2 


R4 


R 7 


Q 


M.p. 
CC) 


Solve, for 
recrystal. 


103 


Pr 


Pr 


H 


F 




88-89 


HX 


104 


Pr 


Pr 


H 


a 




98-99 


E-HX 


105 


Bu 


Bu 


H 


H 




71-72 


HX 


106 


Bu 


Bu 


H 


F 




65-66 


HX 


107 


Bu 


Bu 


H 


a 




83-84 


HX 


108 


Me 


Ph-4-Cl 


H 


H 




225- 
227 


M 


109 


Me 


Ph-4-Cl 


H 


a 




177-178 


IP 


110 


Pr 


Pr 


Me 


H 


HC1,3/4H 2 0 


154-156 


IP 


111 


Me 


Ph-4-Cl 


Me 


H 


1/10 HQ 


176-177 


IP 


112 


Me 


Ph-4-Cl 


Me 


F 




139-140 


IP 



Examples 113-117 

The corresponding starling compounds are treated in the same manner as in Example 102 to give the compounds 
as listed in Table 17. 
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Table 17 



10 



15 






Ex. 


A 


R 7 


M.p. CO 


Solv. for 
recrystal. 


20 


113 


O 


H 


164-165 


IP 




114 


0 


F 


212-214 


A 




115 


0 


ci 


225-227 


A 


25 


116 


NH 


H 


178-179 


IP 




117 


NH 


F 


195-197 


IP 



30 

Example 118 

Preparation of 3-hydroxy-2^5,6J,8-tetrahydro-2^ 

35 (1) The same procedures as Example 102 are repeated except that 2-amino^-benzyloxy-N,N<l'ipropylpropana- 
mide (4.1 g) is used instead of 2-amino-N,N-dipropylacetamide to give 3-benzyloxy-2-(5,6 P 7 P 8-tetrahydro-2-phenyi- 
4^uinazolinylamirK>)-N > N<lipropytpropartarrnde (3.4 g) as an oily product 

(2) A mixture of the above product (3.0 g) , acetic acid (1 00 ml) and 1 0 % palladium-carbon (1 .0 g) is stirred at 60°C 
for six hours under hydrogen atmosphere, and the reaction mixture is filtered. The filtrate is concentrated under 
40 reduced pressure and recrystallized from diethyl ether to give the desired compound (2.0 g), m.p. 1 19-120°C. 

Examples 119-120 

Instead of 2-amino-N l N-dipropylacetamide, the corresponding starting compounds are treated in the same manner 
45 as in Example 1 02 to give the following compounds. 

(Example 119) 



50 



1-(5,6J,8-Tetrahydro-2-phenyl-4-^ m.p. 123-124°C (recrystal- 

lized from diethyl ether) 



55 



(Example 120) 

N-(4-Chloropheny0-1 -(5,67,8^ 

hydrate: m.p. 80-82°C (recrystallized from n-hexane) 



1/4 
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Example 121 

Preparation of 2^5-nrtro-2^enyM-pyrimidiriy^ 

A mixture of 4-chloro^nitro-2-phenylpyrimidine (6.0 g), 2-amino-N,N-dipropylacetamide (6.0 g), triethylamine (5.2 
g) and isopropanol (70 ml) is refluxed for six hours. The reaction mixture is concentrated under reduced pressure, and 
to the residue are added chloroform and water. The chloroform layer is collected, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloro- 
form), and recrystallized from ethanol to give the desired compound (8.8 g), m.p. 142«143°C. 

Ex a m p l e 12g 

Preparation of 2^5^mino-2iDhenyl^i3yrimidinylamino)-N,N<lipropylacetarrade; 

A mixture of 2-(5-nrfro-2i)heriyl-4^imi<fi (1.9 g) obtained in Example 121, eth- 

anol (60 ml) and 10 % palladium-carbon (0.2 g) is stirred at room temperature for three hours under hydrogen atmos- 
phere, and the reaction mixture is filtered. The titrate is concentrated under reduced pressure, and recrystallized from 
diethyl ether to give the desired compound (1.5 g), m.p. 120-122°C. 

Example 123 

Preparation of N-methyl-2-(5-nitro-2-phenyl-4-pyri 

The same procedures as Example 121 are repeated except that 2-amino-N-methyl-N-phenylacetamide (7.3 g) is 
used instead of 2-amino-N.N-dipropylacetamide. The product thus obtained is recrystallized from ethanol to give the 
desired compound (10.1 g), m.p. 194-196°C. 

Example 1?4 

Preparation of 2-(5-an^no-2-pheny1^-pyrimidinylamino)-N-methyl-N-phenylacetamide: 

2-{5-Nifro-2-phenyl-4-pyrirr^^ (5.5 g) obtained in Example 123 fe treated in 

the same manner as in Example 1 22, and the product thus obtained is recrystallized from ethanol to give a 1/4 hydrate 
of the desired compound (4.8 g), m.p. 183-184°C. 

Example 125 

Preparation of 2-(5-acetylamino-2-phenyl^pyrim 

A mixture of 2-(5-amino-2-pheriyl-4-pyrimidinylam (3.6 g) obtained in Example 

124, acetic anhydride (10 ml) and pyridine (7 ml) is stirred at room temperature for four hours. To the reaction mixture 
is added chloroform, and the mixture is washed with 1N hydrochloric acid, then washed with a saturated aqueous 
sodium hydrogen carbonate solution. The chloroform layer is collected, dried over anhydrous sodium sulfate, and con- 
centrated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), 
and recrystallized from ethanol to give the desired compound (4.0 g), m.p. 200-20 1°C. 

Example 126 

Preparation of 2-(5-ethoxycarbonyl-2-phenyl-^ 

The same procedures as Example 1 are repeated except that 4-ch!oro-5-ethoxycartx>nyl-2-phenylpyrimidine (6.0 
g) is used instead of 4-chloro-5.6-dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from n-hex- 
ane to give the desired compound, m.p. 4S46°C. 
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Example 127 

Preparation of 2-(5-hydroxyrriethyl-2-phenyl-4-p^ 

To a mixture of 2-(5-ethoxycarbonyl-2-phenyM-pyrirriidinyJ (3.0 g) obtained in 

Example 126, sodium borohydride (0.6 g), lithium chloride (0.7 g) and tetrahydrofuran (20 ml) is added dropwise anhy- 
drous ethanol (30 ml) at 0 to 5°C. The reaction mixture is stirred at room temperature for five hours, and the pH value 
thereof is adjusted to pH 5 with 1N hydrochloric acid, and concentrated under reduced pressure. To the residue are 
added a brine and chloroform, and the chloroform layer is collected, dried over anhydrous sodium sulfate, and concen- 
trated under reduced pressure. The residue is purified by silica gel column chromatography (eluent; chloroform), and 
recrystallized from isopropanol to give the desired compound (2.0 g), m.p 167-168°C. 

Example 128 

Preparation of 2-[2-(4-fluoropheny0-5,6,7,8-te^ 

To a mixture of 2-hydroxy-N,N-dipropyiacetamide (1 .8 g) and dimethyHormamide (20 ml) is added sodum hydride 
(about 60 % oily, 0.5 g) at 0 to 5°C, and the mixture is stirred at 0°C for one hour. To the reaction mixture is added A- 
chtoro-2-(4-fluorophenyl)-5A (2.0 g) at the same temperature, and the mixture is stirred at 

room temperature for four hours. To the mixture are added chloroform and ice-water, and the chloroform layer is col- 
lected, washed with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The resi- 
due is purified by silica gel column chromatography (eluent; chloroform), and recrystallized from a mixture of diethyl 
ether and n-hexane to give the desired compound (2.2 g), m.p. 95-96°C. 

Examples 129-135 

The corresponding starting compounds are treated in the same manner as in Example 128 to give the compounds 
as listed in Table 18. 



48 



EP0 826 673A1 



Table 18 



10 



75 



0-CH 2 -CO-I^ 




20 



25 



30 



| Ex. 




R 2 


R 7 


R 8 


M.p. CO 


Solv. for 
recrystal. 


129 


Pr 


Pr 


2-C1 


H 


75-76 


HX 


130 


Pr 


Pr 


3-Q 


H 


100-101 


HX 


131 


Pr 


Pr 


4-C1 


H 


119-120 


IP 


132 


Pr 


Pr 


2-F 


4-F 


93-94 


HX 


133 


Bu 


Bu 


H 


H 


84-85 


HX 


134 


Bu 


Bu 


4-F 


H 


90-91 


HX 


135 


Bu 


Bu 


4-C1 


H 


105-106 


IP 



35 Example 13 6 

Preparation of 2^5,6<limethyl-2-phenyM-pyrim^ 

To a mixture of 5,6-d im ethy1-2-phenyl-4-(3 H)-pyrimidinone (1 .5 g) and dimethytformamide (20 ml) is added sodium 
40 hydride (about 60 % oily, 0.3 g) at 0-5°C, and the mixture is stirred at 0°C for one hour. To the mixture is added 2-bromo- 
N.N-dipropylacetamide (1 .67 g) at the same temperature, and the mixture is stirred at room temperature for two hours. 
To the reaction mixture are added chloroform and ice-water, and the chloroform layer is collected, washed with water, 
dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified by silica gel col- 
umn chromatography (eluent; chloroform), and recrystallized from n-hexane to give the desired compound (2.2 g), m.p. 
45 8&£9°C. 

Ex amp les 1 37- 16 3 

The corresponding starting compounds are treated in the same manner as in Example 136 to give the compounds 
so as listed in Table 19. 



55 
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Table 19 




Ex. 


R 5 


R 6 




R 2 


R 7 


Q 


M.p. CQ 


Solve, for 
recrystal. 


137 


Me 


Me 


Pr 


Pr 


4-C1 




128-130 


E-HX 


138 


Me 


Me 


Pr 


Pr 


4-F 




131-133 


A 


139 


Me 


Me 


Pr 


Pr 


4-OMe 




87-88 


HX 


140 


Me 


Me 


Pr 


Pr 


3-C1 




82-84 


E-HX 


141 


Me 


Me 


Pr 


Pr 


4-CF 3 




109-111 


HX 


142 


Me 


Me 


Pr 


Pr 


4-N0 2 




157-159 


M 


143 


Me 


Me 


Me 


Ph 


H 




138-139 


IP 


144 


Me 


Me 


Me 


Ph 


4-C1 




159-161 


A 


145 


Me 


Me 


Me 


Ph 


3-C1 




170-173 


IP 


146 


Me 


Me 


Me 


Ph 


4-OMe 




157-159 


IP 


147 


Me 


Me 


Me 


Ph 


4-CF3 




159-161 


IP 


148 


Me 


Me 


Me 


Ph 


4-N0 2 




179-181 


AC 


149 


Me 


Me 


Me 


Ph-4-Cl 


H 




168-170 


IP 


150 


Me 


Me 


Me 


Ph-4-Cl 


4-OMe 




142-143 


A 


151 


Me 


Me 


Et 


Ph 


H 




130-132 


n> 


152 


Me 


Me 


Et 


Ph 


4-C1 




170-171 


A 


153 


Me 


Me 


Et 


Ph 


3-C1 




151-153 


DP 


154 


Me 


Me 


Et 


Ph 


4-F 




156-158 


IP 
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Table 19 (continued) 





R 5 




n 

R i 


T> 

R 2 


R 7 


Q 


M.p. CC) 


Solve, for 
recrystal. 


155 


Me 


Me 


Et 


Ph 


4-CF 3 




148-150 


IP 


156 


Et 


Me 


Me 


Ph-4-Cl 


H 




100-101 


E-HX 


157 


Me 


Et 


Pr 


Pr 


H 




62-63 


HX 


1 JO 


H 


Ph 


rT 


T>- 

rT 


14 

n 




OZ-OJ 


E 


159 


Me 


Ph 


Pr 


Pr 


H 




78-79 


HX 


160 


H 


CF 3 


Pr 


Pr 


H 




109-110 


IP 


161 


-(CH2) 4 - 


Pr 


Pr 


H 




92-93 


E-HX 


162 


-(CH2) 4 - 


Me 


Ph-4-Cl 


H 




140-141 


IP 


163 


-(CH2) 4 - 


Me 


Ph-4-Cl 


4-C1 


1/4 H 2 0 


200-202 


A 



Example 164 

Preparation of N^hyl-2-[5,6<limethy^ 

The same procedures as Example 136 are repeated except that 5,Mimethy1-2-(4Hiitrophenyf)^-(3H)-pyrimidi- 
none and 2^oirio-N-ethyl-N-phenylacetamide are used instead of 5,6<lirnethyl-2^henyW-(3H)^yrirriidrrone and 2- 
bromo-N.NKJipropylacetamide, respectively. The product thus obtained is recrystallized from acetonitrile to give the 
desired compound. m.p. 189-190°C. 

Example 16$ 

Preparation of 2^2-(4-aminophenyl)-5,6<limet^ 

A mixture of 2^5.6<iimethyl-2-(4-nitrophOT (2.3 g) obtained in 

Example 164. 5 % palladium-carbon (0.4 g). ethanol (30 ml) and chloroform (10 ml) is stirred at room temperature for 
three hours under hydrogen atmosphere, and the reaction mixture is filtered. The filtrate is concentrated under reduced 
pressure, and recrystallized from acetonitrile to give a 1/10 hydrate of the desired compound (2.1 g), m.p. 183-185°C. 

Example 166 

Preparation of 2-(6-methyl-2i^enyl-4-pyrimidin 

The same procedures as Example 136 are repeated except that 6n7iethyi-2-phenyl-4-(3H)-pyrimidinone is used 
instead of 5,6-dimethyl-2-phenyl^4-(3H)-pyrimidinona The product thus obtained is recrystallized from n-hexane to give 
the desired compound, m.p. 68-69°C. 

Example 167 

Preparation of 2-(5<htoro^methyl-2-phenyl-4-py^ 

2-(6-Methyl-2-phenyl-4i3y^^ obtained in Example 166 is treated in the same 

manner as in Example 89. and the product is recrystallized from isopropanol to give the desired compound. m.p. 90- 
91 °C. 
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Example 168 

Preparation of 2<5-brorrK>-6<nethyl^ 

2-(6-Methyl-2-phenyl-4-pyrirr^ obtained in Example 166 is treated in the same 

manner as in Example 90. and the product is recrystallized from isopropanol to give the desired compound, rap. 107- 
108°C. 

Example 169 

Preparation of 2-(5,6 ,7,8-tefrahydro-2-phenyl^uinazdiny^ 

The same procedures as Example 136 are repeated except that 5,67,8-tetrahydro-2-phenyW-(3H)-quinazolinone 
and 24xorrK>N,N<l"propylpitx>anamide are used instead of 5,6<limethyl-2iDhenyl-4-{3H)-pyrimidinone and 2-bromo- 
N.N-dipropylacetamide, respectively. The product thus obtained is recrystallized from n-hexane to give the desired 
compound, m.p. 73-74°C. 

Example 170 

Preparation of 3,5-dimethyl-1-(5,6Kiimethyl-2^he^ 

To a mixture of 2^5,6Kfimethyl-2-r^enyl-4^im'dinyloxy)acetic acid (1 .2 g), 3,5-dimethylpiperidine (0.7 g), benzo- 
triazol-1-yloxy-tris(dimethylamino)phosphonium • hexaf luorophosphate (BOP reagent; 2.26 g) and dimethytfbrmarnide 
(20 ml) is added triethylamine (0.52 g) at 0-5°C, and the mixture is stirred at room temperature for six hours. To the reac- 
tion mixture are added chloroform and ice-water, and the chloroform layer is collected, washed with water, dried over 
anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified by silica gel column chro- 
matography (eluent; chloroform), and recrystallized from n-hexane to give the desired compound (1.4 g), m.p. 100- 
101°C. 

Examples 171-173 

Instead of 3,5-dimethylpiperidine, the corresponding starting compounds are treated in the same manner as in 
Example 170 to give the following compounds. 

(Example 171) 

2.6-Dimethyl-4-(5,6-dimethy^ m.p. 123-124°C (recrystallized from iso- 

propanol) 

(Example 172) 

3,5-Dimethyl-1-(5,6-dime1h^^ • 1/4 hydrate; m.p. 107-1 10°C (recrystal- 

lized from a mixture of diethyl eter and n-hexane) 

(Example 173) 

2,3-Dihydro-1-(5,6KJimeth^ m.p. 210-212°C (recrystallized from ace- 

tonitrile) 

Examples 174-188 

The corresponding starting compounds are treated in the same manner as in Example 170 to give the compounds 
as listed in Table 20. 
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Table 20 



10 




15 


Ex. 


R 5 


R6 


R l 


T> 

R 2 


K 7 


M.p. (. M 


Solv. for 
recrystal. 




174 


Me 


Me 


Me 


Me 


H 


128-129 


IP 


20 


175 


Me 


Me 


Et 


Et 


H 


88-90 


E-HX 


17/^ 
1 I\j 


Me 


Me 


Ff 

UrL 


Ft 


CI 


148-149 


IP 




177 


Me 


Me 


Bu 


Bu 


H 


99-100 


E-HX 




178 


Me 


Me 


Pr 


Ph 


H 


151-152 


IP 


25 


179 


-(CH2) 4 - 


Et 


Et 


H 


100-101 


E-HX 




180 


-(CH2) 4 - 


Me 


Ph 


H 


135-137 


IP 




181 


-(CH^- 


Me 


Ph 


a 


148-150 


IP 


30 


182 


-(CH2) 4 - 


Pr 


Ph 


H 


158-160 


IP 




183 


-(CH2) 4 - 


H 


Ph-4-F 


H 


178-179 


M 




184 


-(CH2) 4 - 


Me 


Ph-4-F 


H 


164-165 


IP 


35 


185 


-(CH2) 4 - 


H 


Ph^-Cl 


H 


179-180 


A 




186 


-(CH2) 4 - 


Me 


Ph-2-Cl 


H 


165-166 


A 




187 


-(CH2) 4 - 


Me 


Ph-3-Cl 


H 


180-182 


A 


40 


188 


-(CH2) 4 - 


Me 


CH 2 Ph 


H 


91 T 92 


E 



45 Example 189 

Preparation of 2^5,6<limethy1-2iDhenyl^yri^ 

The same procedures as Example 170 are repeated except that aniline is used instead of 3,5-dimethylpiperidine. 
so The product thus obtained is recrystallized from isopropand to give the desired compound, m.p. 212-213°C. 

Exam ple 190 

Preparation of N<yctopropylmeth^^ 

55 

To a mixture of 2-(5,6«*imethyl-2^henyW^yri^ (1.5 g) obtained in Example 189 

and dimethytformamide (30 ml) is added sodium hydride (about 60 % oily, 0.2 g) at 0-5°C I and the mixture is stirred at 
0°C for one hour. To the mixture is added cydopropylmethyl bromide (0.67 g) at the same temperature, and the mixture 



53 



EP0 826 673A1 



is stirred at room temperature for two hours. To the reaction solution are added chloroform and ice-water, and the chlo- 
roform layer is collected, washed with water, and dried over anhydrous sodium sulfate. The chloroform layer is concen- 
trated under reduced pressure, and the residue is purified by silica gel column chromatography (eluent; chloroform), 
and recrystallized from isopropanol to give the desired compound (1 .56 g), m.p. 1 1 9-1 21 °C. 

Example 191 

Preparation of N-allyl-2-(5,6<limethyl-2-^ 

The same procedures as Example 190 are repeated except that ally! bromide is used instead of propylmethyi bro- 
mide. The product thus obtained is recrystallized from isopropanol to give the desired compound, m.p. 129-131°C. 

Examples 192-196 

The corresponding starting compounds are treated in the same manner as in Example 170 to give the following 
compounds. 

(Example 192) 

1-(5,6,7,8-Tetrahydro-2-pherTtf m.p. 134-135°C (recrystallized 

from diethyl ether) 

(Example 193) 

4-(5,6.7,8-Tetrahydro-2-pheny^ m.p. 161-163°C (recrystallized 

from isopropanol) 

(Example 194) 

1-(5,6 t 7,8-Tetrahydro-2^ . 1/4 hydrate; m.p. 150-1 51 °C 

(recrystallized from diethyl ether) 

(Example 195) 

4-[2^4^hloropherry0-5,6,7,8-tetrah^ m.p. 171-173°C 

(recrystallized from isopropanol) 

(Example 196) 

1-[2-(4-Ctolorophenyl)^,6,7,W . 9/10 hydrochloride; 

m.p. 265-268°C (recrystallized from ethanol) 

Example 197 

Preparation of tis-3.5-dimethyl-1-[(5,6<ymeth^ 

(1) The same procedures as Example 1 are repeated except that proline benzyl ester hydrochloride (4.0 g) is used 
instead of 2-amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from isopropanol to give 1- 
(5.6-dimethyl-2-phenyl-4i3y^^ acid (4.0 g), m.p. 90-92°C. 

(2) A mixture of the above product (3.8 g), ethanol (100 ml) and 10 % palladium-carbon (1 .0 g) is stirred at room 
temperature for 8 hours under hydrogen atmosphere, and the mixture is filtered. The filtrate is concentrated under 
reduced pressure, and recrystallized from isopropanol to give N-(5,6KJimethyl-2-phenyl-4iDyrimklinyl)proline (2.5 
g), m.p. 228-231°C. 

(3) To a mixture of the above product (1 .2 g), cis-3.5<Jimethylpiperazine (0.6 g), BOP reagent (1 .97 g) and dimeth- 
yrformamide (30 ml) is added triethylamine (0.52 g) at 0-5°C, and the mixture is stirred at room temperature for five 
hours. To the reaction mixture are added chloroform and ice-water, and the chloroform layer is collected, washed 
with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography (eluent; chloroform), and recrystallized from diethyl ether to give a 1/2 hydrate 
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of the desired compound (1.4 g), m.p. 160-162°C. 
Examples 198-204 

5 The corresponding starting compounds are treated in the same manner as in Example 1 to give the compounds as 
listed in Table 21. 



Table 21 



10 



15 



20 



25 



30 



35 



R4 



N-CH 2 -CO-N x 



Me" N 




Ex. 


Ri 


R 2 


R4 


R 7 


M.p. 

CC) 


Solv. for 
recrystal. 


198 


Et 


Et 


Me 


Cl 


131-132 


IP 


199 


Pr 


Pr 


Me 


Cl 


84-86 


HX 


200* 


Me 


Ph 


Me 


Cl 


139-140 


IP 


201 


Et 


Ph 


Me 


Cl 


102-103 


HX 


202 


Pr 


Ph 


Me 


ci i 


103-104 


HX 


203 


-CH 2 CH=CH 2 


Ph 


Me 


CI 


107-108 


HX 


204 


H 


Ph 


H 


ci 


205-206 


A 



*: 1/4 Hydrate 



40 Example 205 

Preparation of 1-[2-(4-chlorophenyl)-5,6<iin^ 
ide: 

45 The corresponding starting compounds are treated in the same manner as in Example 1, and the product thus 
obtained is recrystallized from isopropanol to give the title compound, m.p. 131-133°C. 
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Preparation 1: Preparation of tablets: 





2-[2-(4-Chlorophenyl)-5,6^ime^ 


19 


5 


Lactose 


84g 




Corn starch 


30g 




Crystalline cellulose 


25g 


10 


Hydroxypropyl cellulose 


3g 




Light anhydrous silicic acid 


0.7 g 




Magnesium stearate 


1.3 g 



75 The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and the 
resultants are further tabletted to give 1,000 tablets (each 145 mg). 

Preparation 2: Preparation of tablets 



20 





2-[5,6-Dimethy1-2-(4~trifluorometf^ 


25 g 




Lactose 


70 g 




Cornstarch 


20 g 


25 


Crystalline cellulose 


25 g 




Hydroxypropyl cellulose 


3g 




Light anhydrous silicic acid 


0.7 g 


30 


Magnesium stearate 


1.3 g 



The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and the 
resultants are further tabletted to give 1 ,000 tablets (each 145 mg). 

35 

Preparation 3 : Preparation of capsules 



40 


2^2-(4-Chloropheny1)-5,6^imetr^ 


2g 


Lactose 


165 g 




Cornstarch 


25 g 




Hydroxypropyl cellulose 


3.5 g 


45 


Light anhydrous silicic acid 


1.8 g 




Magnesium stearate 


2.7 g 



The above components are mixed and kneaded in a conventional manner, and the mixture is granulated, and each 
so 200 mg of the resultant is packed into a capsule to give 1 ,000 capsules. 
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Preparation 4: Preparation of powder 



N-(4-Chlorophenyl)-N-methyl-2-(5,6^imeth^^ 1 0 g 

5 Lactose 960 g 

Hydroxypropyl cellulose 25 g 

Light anhydrous silicic acid 5 g 

10 

The above components are mixed to give powder preparation. 
Preparation 5: Preparation of injection preparation 



15 





2-[2-(4-Chlorophenyl)-5,6<lim 


10g 




Ethanol 


200 g 




HCO-60 


2g 


20 


Citric acid 


10g 




Sorbitol 


50g 




Sodium hydroxide 


q.s. 


25 


Distilled water for injection 


q.s 






Totally 2000 ml 



2-[2-(4-Chloropheriyl)-5,6-dimethyl-^^ is dissolved in a mixture of 

30 ethanol and HCO-60, and thereto is added a suitable amount of distilled water for injection, and further thereto are 
added citric acid and sorbitol. The pH value of the mixture is adjusted to pH 4.5 with sodium hydroxide, and the total 
amount of the mixture is controlled with addition of distilled water for injectioa The solution thus obtained is filtered on 
a membrane filter (0.22 jim), and the filtrate is put into ampules (capacity; 2 ml), and the ampules are sterilized at 121°C 
for 20 minutes. 

INDUSTRIAL APPLICABILITY 

As explained above, the present compounds of the formula (I) or a pharmaceutical^ acceptable acid addition salt 
thereof show a selective and remarkable affinity for the peripheral-type BZ C03 -receptor as well as show excellent phar- 
macological activities such as anxiolytic activity, antiepileptic activity, etc. in animal tests, and hence, they are useful in 
the prophylaxis or treatment of central nervous disorders such as anxiety-related diseases (neurosis, somatoform dis- 
orders, other anxiety disorders), depression, epilepsy, etc., or circulatory organs disorders such as angina pectoris, 
hypertension, etc. Besides, the present compounds of the formula (I) and a pharmaceutical ly acceptable acid addition 
salt thereof can be expected to be useful in the prophylaxis or treatment of immuno neurological disorders such as mul- 
tiple sclerosis, and immuno inflammatory diseases such as rheumatoid arthritis. 

Claims 

1 . An acetamide derivative of the formula (I) : 

50 
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5 



10 




(I) 



wherein X is — O — or — NR4— , 

R 1 is a hydrogen atom, a lower alkyt group, a lower alkenyl gjoup or a cyclolalkyMower aikyl group, 
R 2 is a lower aikyl group, a cycloalkyl g/oup. a substituted or unsubstituted phenyl g/oup, or a substituted or 
20 unsubstituted phenyl-lower aikyl group, or R 1 and R2 may optionally combine together with the nitrogen atom 

to which they are attached to form a group of the formula: 



25 




wherein A is a single bond, — CKfe— . — O— or — NH — , and Rb are the same or different and each a 
hydrogen atom or a lower aikyl group or when A is a single bond, and R a and Rb are located at the 2-posi- 
35 . . ton and the 3-posrtion, respectively, the carbon atoms of the 2 -position and the 3-posrtion and R a and 

may optionally combine to form a phenyl ring, 

R 3 is a hydrogen atom, a lower aikyl group or a hydroxy-lower aikyl group, 

R4 is a hydrogen atom or a lower aikyl group, or R3 and R 4 may optionally combine together with the carbon 
40 atom and the nitrogen atom to which they are attached to form pyrrolidine, piperidine, or 2,3-dihydro-1 H-indole 

ring, 

R 5 is a hydrogen atom, a lower aikyl group, a lower alkenyl group, a hydroxy-lower aikyl group, a substituted or 
unsubstituted benzyl oxy-lower aikyl group, an acyloxyHower aikyl group, a lower altoxy-lower aikyl group, a tri- 
f luoromethyl group, a halogen atom, an amino group, a mono- or di-lower alkylamino group, an acylamino 
45 group, an amino-lower aikyl gjoup, a nitro group, a carbamoyl group, a mono- or di-lower alkyi carbamoyl group, 

a carboxyl group, a protected carboxyl group, a carboxy-lower aikyl group or a protected carboxy-lower aikyl 
group, 

Re is a hydrogen atom, a lower aikyl group, a trrf luoromethyl group or a substituted or unsubstituted phenyl 
group, or R5 and Re may optionally combine to form — (CH^n — (n is 3. 4, 5 or 6), 
so R 7 is a hydrogen atom, a halogen atom, a lower aikyl group, a lower alkoxy group, a tr rf luoromethyl group, a 

hydroxy group, an amino group, a mono- or di-lower alkylamino group, a cyano group or a nitro group, 
Re is a hydrogen atom, a halogen atom, a lower aikyl group or a lower alkoxy group, 
or a pharmaceutical^ acceptable acid addition salt thereof. 

55 2. The compound according to claim 1 , wherein R 5 is a hydrogen atom, a lower alkyi group, a hydroxy-lower aikyl 
group, a halogen atom, an amino group, an acylamino group, a nitro group or a protected carboxyl group. 

3. Tne compound according to claim 1 , wherein and R 2 are the same or Afferent and each a lower aikyl group, or 
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R t is a lower alkyi group, a lower alkenyl group or a cycloalkyl-lower alkyt group, and R 2 is a substituted or unsub- 
stituted phenyl group, or R 1 and R2 may optionally combine together with the nitrogen atom to which they are 
attached to form a group of the formula: 




wherein A' is — Chfe — or —O—, and R a ' and Rb' are the same or different and each a lower alkyi group, and R 5 is 
a hydrogen atom, a lower alkyi group, a hydroxy-lower alkyi group, a halogen atom, an amino group, an acytamino 
group, a n'rtro group or a protected carboxyl group. 

The compound according to claim 1 , wherein R 1 and R 2 are the same or different and each a methyl group, an ethyl 
group, a propyl group, an isopropyt group or a butyl group, or R 1 is a methyl group, an ethyl group, a propyl group, 
an isopropyl group, a butyl group, an ally! group or a cyclopropylmethyl group, and R 2 is a phenyl group or a phenyl 
group being substituted by a halogen atom or a methoxy group, R3 is a hydrogen atom, R 5 is a hydrogen atom, a 
methyl group, an ethyl group or a hydroxymethyl group, Re is a methyl group or a phenyl group, or R 5 and Re may 
optionally combine to form — (CH^— . R 7 is a hydrogen atom, a halogen atom, a C-1-C3 alkoxy group, a trifluor- 
omethyl group, an amino group or a nitro group, and R 8 is a hydrogen atom. 

The compound according to claim 4, wherein X is — O — or - NR 4 ' — , R 1 and R2 are the same or different and each 
an ethyl group, a propyl group or a butyl group, or Rj is a methyl group, an ethyl group, a propyl group, an allyl group 
or a cyclopropylmethyl group, and R 2 is a phenyl group, a halogenophenyl group or a methoxyphenyl group, R 3 is 
a hydrogen atom, R4' is a hydrogen atom, a methyl group or an ethyl group, or R3 and R4 may optionally combine 
together with the carbon atom and the nitrogen atom to which they are attached to form a pyrrolidine ring or a 2,3- 
dihydro-1 H-indoJe ring, R 7 is a hydrogen atom, a halogen atom, a methoxy group, a trrf luoromethyl group, an amino 
group or a nitro group, and R 8 is a hydrogen atom. 

An acetamkJe derivative of the formula (I*): 




wherein X' is — O — or — NR4" — , R-j' and R2' are both an ethyl group or a propyl group, or R-,' is a methyl group, 
an ethyl group, a propyl group, an allyl group or a cyclopropylmethyl group, FV is a phenyl group or a 4-hafogen- 
ophenyl group, or a 4-methoxyphenyl group. R3' is a hydrogen atom, is a hydrogen atom, a methyl group, or an 
ethyl group. R/ is a hydrogen atom, a halogen atom, a methoxy group, a trif luoromethyl group, an amino group or 
a nitro group, or a pharmaceutical^ acceptable acid addition salt thereof. 

The compound according to claim 6, wherein X 1 is — NH— . 
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8. The compound according to claim 6, wherein >C is — O— . 

9. An acetamide derivative of the formula (I"): 

HN-CHr-CO-N^ 

d" ) 



wherein and R 2 ' are both an ethyl group or a propyl group, or is a methyl group, an ethyl group, a propyl 
group, an ally! group or a cyclopropylmethyl group. FV is a phenyl group or a 4-halogenophenyl group or a 4-meth- 
oxyphenyl group, R 5 ' is a hydrogen atom, a methyl group or an ethyl group, R/isa hydrogen atom, a halogen atom, 
a methoxy group, a trrf luoromethyl group, an amino group or a nrtro group, or a pharmaceutical ly acceptable acid 
addition salt thereof. 

1 0. A compound which is selected from the following compounds: 

2-[2^4-cNorophenyl)-5,6<fim 

N-(4K*lorophenyO-N-meth^ 

2-[2^4^oropheny0-5,6<limethyl-4-pyrima 

2^2^4^Norophenyl)-5,6Klimethyl^pyrimidiny^ 

2^5,6<iimeth^-2^henyM^imidir^^ 

2^2^4^orophenyl)-5,6<limethyl^py^ 

or a pharmaceutical^ acceptable acid adcfition salt thereof. 

1 1 . A compound which is selected from the following compounds: 

2-(5,6-dimethyl-2-phenyl-4iDyrimidinytoxy)-N,N-dipropylacetamide; 
2-(2,6<liphenyl-4i3yrimkJinylam 
2-[5.6<limethyl-2-(4-frrfluoro™^ 
N-ethyl-2-[5,6Kjimethyl-2-(4-amirK>ph 

2^2^4-chlorophenyO-5,6<iimethyl^-pyrimidinylaxy]-N and 

2^5.6^imeth^-2i>henyMi>yrimidinyto^ 

or a pharmaceutically acceptable acid addition salt thereof. 

12. 2-[2-(4-Chlorophenyl)-5,6KJim or a pharmaceutically acceptable 
acid addition salt thereof. 

13. 2-[2^4^hloropheriy0-5 > 6<iimetr^^ or a pharmaceutically 
acceptable acid addition salt thereof. 

14. A process for preparing an acetamide derivative of the formula (I): 
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wherein X is O — or — NR4— , 

R 1 is a hydrogen atom, a lower alkyl group, a lower alkenyl group or a cyclolalkyl -lower alkyl group, 
R 2 is a lower alkyl group, a cydoalkyl group, a substituted or unsubstrtuted phenyl group, or a substituted or 
unsubstrtuted phenyl-lower alkyl group, or R 1 and may optionally combine together with the nitrogen atom 
to which they are attached to form a group of the formula: 




wherein A is a single bond, — CHg— , — O— or — NH — , R a and Rb are the same or different and each a 
hydrogen atom or a lower alkyl group, or when A is a single bond, and R a and are located at the 2-posi- 
tion and the 3-position, respectively, the carbon atoms of the 2-position and the 3-posrb'on and R a and Rb 
may optionally combine to form a phenyl ring, 

R 3 is a hydrogen atom, a lower alkyl group or a hydroxy-iower alkyl group, 

R4 is a hydrogen atom or a lower alkyl group, or R 3 and R 4 may optionally combine together with the carbon 
atom and the nitrogen atom to which they are attached to form a pyrrolidine, a piperidine, or a 2,3-dihydro-1 H- 
indole ring, 

R 5 is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a hydroxy -lower alkyl group, a substituted or 
unsubstrtuted benzyloxy-lower alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a tri- 
f luoromethyl group, a halogen atom, an amino group, a mono- or dMower alkylammo group, an acylamino 
group, an amino-lower alkyl group, a nitro group, a carbamoyl group, a mono- or di-lower alkylcarbamoyl group, 
a carboxyl group, a protected carboxyl group, a carboxy-lower alkyl group or a protected carboxyl-lower alkyl 
group, 

Re is a hydrogen atom, a lower alkyl group, a trif luoromethyl group or a substituted or unsubstituted phenyl 
group, or R 5 and Rg may optionally combine to form — (CH£ n — (n is 3, 4, 5 or 6), 

R7 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a trrf luoromethyl group, a 

hydroxy group, an amino group, a mono- or di-lower alkylamino group, a cyano group or a nitro group, 

R 8 is a hydrogen atom, a halogen atom, a lower alkyl group or a lower alkoxy group, 

or a pharmaceutical^ acceptable acid addition salt thereof, which comprises the following processes (a), (b), 

(c).(d).or(e): 

(a): when the compound (I) is a compound of the formula (I) wherein X is — NR4 — , reacting a compound 
of the formula (II): 
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Z 




R 8 



wherein Z is a leaving atom or a leaving group, R 51 is the same groups as defined above for R 5 except that 
a hydroxy-lower alkyi group, an amino group, an ami no-tower alkyl group, a carboxyi group and a carboxy- 
lower alkyl group are protected ones, and Re, R 7 and R 8 are the same as defined above, with a compound 
of the formula (III): 

R31 R r 
R4-NH-CH-CO-N^ (HI) 

R 2 

wherein R 31 is a hydrogen atom, a lower alkyl group or a protected hydroxy-lower alkyl group, and R^, R2 
and R 4 are the same as defined above, if necessary, followed by removing the protecting groups from the 
product, or 

(b) when the compound (I) is a compound of the formula (0 wherein X is — O— ! , and R 3 is a hydrogen 
atom, reacting a compound of the formula (ll 1 ): 




R 8 



wherein Z t is a halogen atom, and R 51 , Rg, R 7 and R 8 are the same as defined above, with a compound 
of the formula (V): 

HOCH 2 -CO-N^ (V) 
R 2 

wherein R 1 and R 2 are the same as defined above, and if necessary, followed by removing the protecting 
groups from the product, or 

(c) when the compound (I) is a compound of the formula (I) wherein X is — O— , reacting a compound of 
the formula (IVa): 
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O 




R 2 

wherein Z 1f Rj, R 2 and R 31 are the same as defined above, if necessary, followed by removing the protect- 
ing groups from the products, or 
(d) reacting a compound of the formula (VIII): 




(VIII) 



wherein X. R 31 , R 51 , Re, Ry and Re are the same as defined above, or a reactive derivative thereof, with a 
compound of the formula (IX): 

HN N OX) 
*2 

wherein R 1 and R2 are the same as defined above, if necessary, followed by removing the protecting 
gjoups from the product, or 

(e) when the compound(l) is a compound of the formula (I) wherein R 1 is a lower alkyl group, a lower alke- 
nyl group or a cycloalkyl-lower alkyl group, reacting a compound of the formula (XII): 
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(xn) 



R 8 

15 

wherein X, Ffe, R 3 , R 5 , R6, R7 and Rg are the same as defined above, with a compound of the formula 
(XIII): 

20 R11-Z1 (XIII) 

wherein is a lower alkyt group, a lower alkeny! group or a cycloalkyl-lower alkyl group, and Z 1 is the 
same as defied above, if necessary, followed by removing the protecting groups from the product, 
and if necessary, converting the product thus obtained into a pharmaceutical^ acceptable acid addition 
25 salt thereof. 

1 5. A pharmaceutical composition which contains as an active ingredient the acetamide derivative as set forth in claim 
1 , or a pharmaceutical^ acceptable acid addition salt thereof. 

30 1 6. A pharmaceutical composition which contains as an active ingredient the acetamide derivative as set forth in claim 
6, or a pharmaceutical^ acceptable acid addition salt thereof. 

1 7. An agent for treatment of anxiety-related diseases, which contains as an active ingredient the acetamide derivative 
as set forth in claim 1 , or a pharmaceutical^ acceptable acid addition salt thereof. 

35 ..„,.. 

18. A method for treatment of anxiety-related diseases such as neurosis, somatoform disorders, which comprises 
administering an effective amount of the acetamide derivative as set forth in claim 1 , or a pharmaceutical^ accept- 
able acid addition salt thereof, to a patient with anxiety-related diseases. 

40 19. Use of the acetamide derivative as set forth in claim 1 , or a pharmaceutical ly acceptable acid addition salt thereof, 
in the treatment of a patient with anxiety-related diseases such as neurosis, somatoform disorders. 

20. An anxiolytic agent, which contains as an active ingredient the acetamide derivative as set forth in claim 1, or a 
pharmaceutically acceptable acid addition salt thereof. 

45 

21. An agent for treatment of immuno inflammatory diseases, which contains as an active ingredient the acetamide 
derivatives as set forth in claim 1 , or a pharmaceutically acceptable acid addition satt thereof. 

22. A method for treatment of immuno inflammatory diseases, which comprises administering an effective amount of 
50 the acetamide derivative as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof, to a 

patient with immuno inflammatory diseases. 

23. Use of the acetamide derivative as set forth in claim 1 , or a pharmaceutically acceptable acid addition salt thereof, 
in the treatment of a patient with immuno inflammatory diseases. 

55 

24. An agent for treatment of immuno inflammatory diseases, which comprises as an active ingredient one of the fol- 
lowing compounds: 
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2^5,6KJimethyl-2-phenyMi>yrimidintf^^ 

a^.eKJipherryl^yrimidinylaminoJ-N.N^Iipropylacetamicle; 

2^5 1 6<Jimethyl-2-(4-trifluoromet^^ 

2^2^aminopheiTyO-5,6^ime^^ 

2^2^4K;hlorophenyl)-5,6KJimethyl-4^ 

2^5,6<iimethyl-2-phenyMi)yrimidintf^^ 

or a pharmaceutically acceptable acid addition salt thereof. 

25. A method for treatment of immuno inflammatory diseases, which comprises administering an effective amount of 
one of the following compounds; 

2^5,6^imethyl>2-phenyl^^yrimidinyloxy)-N l NKjpropylacetan^de; 
2^2,6<JiphenyM^yrimidinylamino)-N,N<Jipropy1acetamide; 
215,6<limetrtyl-2-(4-trifluorom 
2^2-(4-amincphenyl)-5,6<fimethy1-4-p 

2^2-(4^hlorophenyl)-5,6<Dmeth^ and 
2^5,6<limethyl-2-phenyi^^yrimidinyloxy)-Ni)henyl-N^rcpylacetamide, or a pharmaceutically acceptable 
acid addition salt thereof, to a patient of immuno inflammatory disease. 

26. Use of one of following compounds: 

2^5,6KJime%l-2i3henyl^yrimidiny^ 

2^2,6«Jiphenyl-4^yrimidinyte^ 

2^5,6<Jimetriyl-2-(4-frrf1iJoro^ 

2^2-(4-amincphenyr)-5,6<limethyl-4-pyrimidinyloxy]-N-emyl 
2^2-(Vchlorophen^-5,6^rnethyl-4-pyrim« 

2^5,6<Iimetfiy1-2^henyMt>yrimidinylo^ or a pharmaceutically acceptable 

acid addition salt thereof, for treatment of a patient of an immuno inflammatory disease. 
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